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MINERALS. 


BLOWPIPE MINERALS.—Especial interest is shown at this time 
of year in this department of our business. Our material is selected 
with exceeding care and is supplied in good sized massive specimens as. 
pure as we can secure. We haveadded largely to our stock and promise 
prompt and careful filling of all orders, which we especially request be 
sent in as soon as possible. 


Recent Additions of Cabinet Specimens: 


Eudialyte from Arkansas, crystals, 50c. to $5.00; massive specimens, 
10c. to $2.00. Very rare. 

Hiddenite crystals, terminated, choice, $1.50 to $5.00. 

Gold, crystallized and leaf, from California, $2.50 to $85.00. 

Phenacite, Mt. Antero, loose crystals, extra good, 25c. to $5.00. 

Bertrandite, Mt. Antero, a few good gangue specimens, $1.00 to $8.50. 

Salida Garnets, 1000, large and small, 10c. to $6.00. One large group, 
$17.50. 

Celestite from W. Va. (described A. J. S., Mar. °90), 15c. to $2.50. 

Calcites from Dakota (new), choice groups, 10c. to $1.50. 

Chiastolite Crystals, 10c. to $1.00. 

Loose Pyrite Crystals, Leadville, 10c. to 50c. 

Fergusonite Crystals, Texas, 50c. to $5.00. (The $25 specimen adver- 
tised last month is sold). 

Nivenite, Thoro-gummite, Cyrtolite, Allanite, from Texas. 

Peristerite, good crystals, N. Y., 25c. to $1.00. 

Spessartite in Rhyolite, Colorado, an extra fine lot, 50c. to $8.50. 

Topaz, San Luis Potosi, finest ever secured in Mexico, both loose 
crystals and splendid matrix specimens, 10c. to $25.00. 

Hyalite, Mexico, extra good, 15c. to $2.50. 

Apophyllite, Mexico: a very fine collection has just been purchased 
by our Mr. Niven. 

Valencianite in good specimens is in the same shipment. 

Rhodochrosite.—Our Colorado collector has just secured the finest 
lot of the beautiful transparent rhombic crystals of this mineral ever 
found in the U. S. 

Rare Species, a few just added: Native Tellurium, Hessite, Sylvanite, 
Cosalite, Nagyagite, Coloradoite, Domeykite, Kobellite, Randite, Min- 
ium, Stromeyerite, Linarite, De Saulesite, Microlite, Utahite, etc., ete. 

The foregoing are only part of the almost countless very recent addi- 
tions toour stock. It should be borne in mind that we have the largest, 
finest and most varied stock in the U.S. The best idea of it can be 
obtained only by visiting our two stores, but if you cannot do this, 


Send for our 100 pp. Illustrated Catalogue, 
which is mailed free to anyone who mentions this Journal. 


GEO. L. ENGLISH & CO., Dealers in Minerals, 
1512 Chestnut St., Philadelphia. 739 and 741 Broadway, New York, 


| 
| 
| 
| 
| a 
| 
2 
| | 
| 


=> 
2 
= 3 
2 
€ 
> 
= 
= 
: 
- 
: 
+ 
a 
be = - 
- 
: 


THE 


AMERICAN JOURNAL OF SCIENCE 


[THIRD SERIES] 


Art. XXIL—Rochy Mountain Protaxis and the Post-Creta- 
ceous Mountain-making along its course; by J. D. DANA. 


THE Rocky Mountain Protaxis, or Sumit Archzean range— 
which includes the Front Range of Colorado and Montana, 
and is continued in British America to the parallel of 524°, 
and beyond this in some isolated areas—was described, in my 
Toronto paper,* as having an eastward bend in Montana and 
Wyoming through more than 250 miles of latitude. It was 
stated that owing to this eastward shove of the grand line of 
heights, the United States have a Rocky Summit area of great 
breadth west of the protaxis, and that this summit area of the 

rotaxis is continued into British America east of the axis. 

he latter was proved to be the true continuation of the for- 
mer by references (1) to its having, in the main, the same rocks 
in the same succession to the top of the Cretaceous, as is shown 
on a colored geological map by the course of the western out- 
line of the green-colored Cretaceous areas, and (2) by the evi- 
dence that both areas participated alike, and together, in the 
Rocky-summit upturning closing the Cretaceous period, this 
being sustained by the observations of the Canadian geologists. 

it was further remarked that, aligned with the Canadian or 
northern part of the Archeean protaxis, there was, to the south, 
its interrupted continuation, 10,000 to 12,000 feet high, for a 
hundred miles along the Wasatch Mountains; and that this 
range, which King showed to be near the eastern limit of the 
Great Basin, was the true western limit of the “Rocky Sum- 
mit” region. 


* Bull. Geol. Soe. of America, i, 36. 
Am, Jour. SerIEs, Vout. XL, No. 237.—Sept., 1890. 
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I return to the subject to illustrate further the characters of 
the Rocky Mountain protaxis and the results of post-Cretaceous 
mountain-making along it, deriving the facts presented from 
the U. S. Government Geological Survey and that of the 
Canadian Dominion. 


1. Comparative Features of the Eastern and Western Protaxes. 


1. The bend in the Western Protaxis related in origin to 
that in the Hastern.—In my paper on the Eastern Archean 
axis, in the last volume of this Journal, I point out the fact 
that the Green Mountain protaxis had a landward bend oppo- 
site the southern extremity of the Archean continental nucleus, 
the nucleal V ; and, in a note to page 379, the great bend in 
the Rocky Mountain protaxis is referred to as similarly situated 
abreast of the termination of the V. This correspondence in 
the two suggests similarity of origin; and we can hardly doubt 
that the bends were there made because the V there termin- 
ates; that the lateral thrust landward in direction which out- 
lined the V, and later determined the existence and position 
of the protaxis, encountered diminished resistance where the 
nucleus loses its emergence, and that it hence shoved the line 
of uplift farther inland. 

As regards the eastern protaxis this origin of the bend is 
recognized in the first edition of my Geological Manual (1863, 
p. 737), where I say “ The Azoic [Archean] nucleus of North 
America, spreading southward, formed a peninsula in northern 
New York. Even this bend in the nucleus continues in the 
finished continent; for New England has the same outline. 
Its east and south outlines are but a repetition of the east and 
south coast-lines of the old Azoic peninsula. This exact copy- 
ing of the nucleus by the growing continent proves, better 
than all other evidence, the grand fact that the progress has 
been through oscillating forces acting against the stable Azoic 
nucleus.” The dependence of continental mountain-making 
on Archeean features was thus fully recognized. 

Differences between the two protaxes.—The eastern or Green 
Mountain protaxis is essentially simple in its course, notwith- 
standing the bend; the western was made a divided chain in 
consequence of the bend. The eastern protaxis is the eastern 
or sea-ward limit of the geological formations of the Conti- 
nental Interior from the close of the Lower Silurian onward. 
But the main branch of the western protaxis, south of the 
bend, that of the Front Range and its continuation southward 
to Mexico, is not the western or sea-ward limit of any of the 
geological formations, and even the Cretaceous, the last of the 
Mesozoic series, extends west to the Wasatch line. This Wasatch 
line may hence be well designated the western of two summit 
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branches of the protaxis. The Rocky Summit region, men- 
tioned above, is situated accordingly between two protaxial 
branches, the Front Range branch and the Wasatch. Moreover, 
the former, although much the higher and most complete, was 
of least stratigraphica! significance. The Wasatch line reaches 
a height between 11,000 and 12,000 feet; but the most of it 
is under a cover of later rocks. The western ouline of the 
Cretaceous areas shows its course, from the Wasatch range, 
west of south, to the crossing of the parallel of 37° N. by the 
meridian of 115° W. 


2. The Mountain-making along the Rocky Mountain Protaxis at 
the close of the Cretaceous period. 


1. In British America.—The results of the summit post 
Cretaceous disturbance in British America for a few degrees 
north of the United States boundary have been studied and 
deseribed by Dr. G. M. Dawson and Mr. R. G. MeConnell, and 
are reported upon in the Canada Geological Reports for 1885 
and 1886. According to the accounts, a north-south belt 
seventy to seventy-five miles wide, between the parallels of 
49° N. and 52° N., was shoved up into flexures and as dis- 
placed blocks. The western boundary of the disturbed region 
is the protaxial Archzean mountains along the Columbia River ; 
the eastern reaches out some miles into the great central Creta- 
ceous area of the Continent. It comprises the region of grand 
mountain scenery along the summit pass of the Canadian 
Pacitic Railway which is there called the Rocky Mountains. 

A transverse section along the parallel of 51° 15’, showing 
the flexures and displacements, is described and figured by Mr. 
McConnell. ‘Through the western two-thirds of the range, 
belts of Cambrian rocks, Lower and Upper Silurian, Devonian 
and Carboniferous alternate, as a consequence of overthrust 
tlexures and an oceasional fault. In the eastern third—about 
twenty-five miles across—Cretaceous belts are comprised in the 
series, and the strata are partly in flexures but mostly in steep 
monoclinal uplifts along seven upthrust faults, the thrusts all 
inland in direction of movement. One north-south Cretaceous 
belt follows the course of the Cascade River Valley, or the 
“Cascade Trough.” 

The thickness of the Paleozoic formations in the region is, 
according to Mr. McConnell’s estimates in the Bow and Wapta 
Valleys, about 29,000 feet ; and to this the Cretaceous, to the 
eastward, adds 5000, making in all 34,000. Out of the 34,000 
feet of beds in the section at least a third is referred to the 
Cambrian, and more than half is ineluded within the Cam- 
brian and Lower Silurian series. The Upper Silurian and 
Devonian are relatively thin formations. 
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The rocks comprise, approximately, 10,000 feet of Lower Cam- 
brian shales and quartzytes, in which have been found species of 
Olenellus, 7700 feet of dolomites, the lower part affording Para- 
doxides and the upper Lower Silurian fossils, 1500 feet of Lower 
Silurian graptolitic schists, 1300 feet of Upper Silurian limestone 
with Hulysites, 1500 feet of Devonian limestone, 5100 feet of 
Carboniferous limestones and shales, probably Devonian below, 
and 5000 feet of Cretaceous beds anterior to the Laramie. 


Figure 1 represents a portion of Mr. McConnell’s section east 
of the Sawback Range crossing Cascade Trough. It represents 


Case. Mt. 


Cb? 
Section across the Cascade Valley Cretaceous, with the Cascade Mountains on 
the west; Cb, Carboniferous; D, Devonian; C, Cambrian. 


the Carboniferous formation and Devonian shoved up, along a 
fault, over the Cretaceous of the Cascade Trough; while, to 
the eastward the Cretaceous rests conformably on the Devo- 
nian and Carboniferous ; and then another great upthrust fault 
puts the Devonian above the Cambrian. 

Figure 2 represents an overthrust synclinal in the Cretaceous 
beds of the Cascade Trough, 25 miles south of Mr. McCon- 


nell’s main line of section, the whole breadth of which is about 
two miles. On the west side of the flexures, the Devonian and 
Carboniferous rise at a very steep angle; and they appear to 
have once stood as a great inclined anticlinal bending over the 
Cretaceous. 


Ch, Ch. Cb, Ch, D Cc 
Section of mountains along Devil’s Lake Valley, east of section in fig. 1. 


In figure 3 a section is shown of the beds east of those of 


figure 1, along Devil’s Lake Valley. The rocks of the whole 


4 
{ 
Flexure in the Cretaceous of the Cascade Trough. 
3. 
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Paleozoic series are here shoved up so as to bring the Cam- 
brian, C, into view. The Cambrian extends eastward in a broad 
anticline with the Devonian above, and is so continued 
to and over the Cretaceous of the foot-hills, as is seen in the 
following section, tigure 4, taken a little to the south, on the 


OL 
D 

Section across the Cascade Valley Cretaceous. 


South Fork of Ghost River. The actually observed overlap in 
this section made by the older beds amounts to nearly two 
miles. ‘The vertical displacement is over 15,000 feet, and the 
estimated horizontal displacement of the Cambrian beds is 
about seven miles in an easterly direction.” The sinuous out- 
crop of the plane of junction, says Mr. MeConnell, is exactly 
like the line of contact of two nearly horizontal formations. 
The overlying Cambrian stratum is bleached and cracked from 
the friction and “some enclosed argillaceous beds are con- 
verted into schists”—a fact not surprising since more than 
15,000 feet of strata had a long move eastward in the over- 
thrust. At one point, fossils of the Benton Cretaceous were 
found in the beds under the Cambrian limestone, while two 
miles north the latter limestone yielded Cambrian fossils, so 
that the demonstration of the overthrust was complete. 

Mr. McConnell observes, in explanation, that in the Appala- 
chian region, “the valley of East Tennessee presents an almost 
identical structure, and Professor J. M. Safford’s interesting 
section across this valley might almost be taken for an illus- 
tration of the structure of this part of the Rocky Mountains.” 
As in his section of fifty-two miles, with “eight great faults,” 
and “no great flexures” crowded together, “the incipient 
folds split open longitudinally and the southeastern side of 
each heaved up, and over the northwestern,” so it is essentially 
in the Rocky Mountain region described, except that the diree- 
tion of up-thrust is reversed; and yet it is the same, since in 
each it is landward. West of the Sawback Range, between it 
and the valley of the Columbia, the facts are different in that 
“ ordinary and overturned folds play the most important réle. 
The greater part of the district has also been subjected to 
regional metamorphism, and all the beds except the purer 
limestones are in a more or less altered condition.” The only 
fault indicated in the section is a down-throw fault. 

These concordances, or rather identities, with Appalachian 
mountain structure are of the highest geological interest. 


4. 
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Dr. G. M. Dawson (in his Report on the portion of the 
Rocky Mountains between latitudes 49° and 51° 30’ in the 
Canadian Geological Report for 1885, part B) deseribes similar 
facts from the Cascade Trough, and the region just south 
between it and the parallel of 49° N. Through much of the 
distance there are two to three Paleozoic limestone ranges 6000 
to 9000 feet in height, with intervening north-south Cretaceous 
belts, and the Cretaceous beds are upturned, along with the 
Paleozoic, through a belt 30 miles or more wide. As one of 
several similar facts, we ert The “ Misty Range [north of lat. 
50° 30’ and east of long. 115°] is with little doubt a great com- 
pressed anticlinal of «Patt overturned eastward.” “The 
Cretaceous shales and sandstones pass beneath the limestones 
at an angle of about 40° and, to the east of them, are thrown 
into a series of overlapping folds.” At the Crow Nest Pass 
(lat. £9° 35’), the Carboniferous beds are represented, in a see- 
tion on his map, as having two steep eastwardly overthrust 
flexures against the area of Oretaceous rocks; and in another 
section, taken in the vicinity of the Kootanie Pass (lat. 49° 
25’), the Cretaceous beds of the foot-hills, along the South 
Fork of Old Man River, are in a series of similarly overthrust 
flexures. Both up-thrust and down-throw faults are shown in 
the sections. 

The Cambrian beds are described as closely resembling those 
of the Wasatch Mountains in lithological characters and rarity 
of fossils, and also, even more closely, those of the Colorado 
Caiion. 

The thickness of the Cretaceous rocks of the Kootanie series 
(Lower Cretaceous) at the north Kootanie Pass (lat. 49° 25’ N.) 
is made about 7000 feet; and for the whole Cretaceous series 
in the mountain region, about 21,000 feet, while east of the 
disturbed region it is little over 8000 feet. 


2. In the United States.—This upturned Rocky Mountain 
belt extends far northwestward along the summit; but how 
far has not yet been ascertained. Southward it is continued 
through Montana into western W yoming, passing the eastward 
bend of the Archeean axis in lat. 45°-47° N. Sections of the 
rocks of the Wyoming Range, on the west side of the Green 
River Basin, and also of other ranges in the region, by Mr. A. 
C. Peale, published in the Hayden Expedition Report for 
1877, are very similar to some of Mr. McConnell’s in rocks, 
flexures and upthrust faulting, and in thrusts of Carboniferous 
beds from the west along a fault-plane to the top of the Creta- 
ceous. The Cretaceous also is in flexures. The thickness of 
the Paleozoic and Mesozoic beds is made about 31,000 feet. 
Moreover, the sections from western Wyoming, in the Report 
of Mr. O. St. John, in the Hayden Report for 1878, are of 
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similar import as to flexures and as to the time of the disturb- 
ance. 

Thus the great bend of the protaxis is passed b y the Paleo- 
zoie and Cretaceous formations without essential change of 
characteristics either in kinds of rocks, or in their disturbed 
condition, or in time of disturbance.* It is of especial interest 
therefore to compare these regions with the mountain region 
farther south, that of the Wasateh and Uinta, very fully de- 
scribed, and mapped in colors, in the reports of the 40th 
Parallel. + In order that the facts and conclusions stated by 
Mr. King in his “Systematic Geology” may be the better 
understood, a copy of the map, but without the colors, is here 
riven reduced from the large map of the Atlas (21X27 in.). 

ut I would advise all readers to refer to the original map, if 
possible, as it is the grandest exhibition of facts pertaining to 
an individual case of mountain-making in all geological literd- 
ture. 

The following facts are from Mr. King’s description of the 
region. 

1. Rocks.—The series of rocks above the Archean involved 
in the post-Cretaceous upturning included 13,000 feet of Cam- 
brian (consisting of quartzyte 12,000 feet, with shales and 
siliceous schists and containing fossils above the quartzyte ; 
1000 feet of Silurian (the Ute limestone); 2400 feet of Devo- 
nian (ineluding 1000 to 1500 feet of Ogden quartzyte, and the 
lower 1600 feet of the 7000 of Wasatch limestone) ; : 0 arbonif- 
erous series (comprising (1) the remaining 5400 feet of the 
Wasatch limestone, (2) 5000 to 6000 feet of Weber quartzyte 
or Middle Carboniferous, (3) 2000 feet of Upper Coal-measure 
limestone, and (4) 650 feet of Permian) ; making in all about 
30,000 feet of conformable Paleozoic beds. Above this series 
follow conformably, 1000 to 1200 feet of Triassic beds, 1600 to 

1800 of Jurassic, and just eastward, in the Green River basins, 
the Cretaceous series 11,000 to 13,000 feet thick comprising (1) 
the Dakota beds 500 feet, (2) the ‘Colorado beds 1000 feet (in- 
eluding Fort Benton, Niobrara and Fort Pierre groups of 
Meek and Hayden), (3) the Fox Hill beds 300U to 4000 feet, 
and (4) the Laramie beds 5000 feet. 


Explanations of the map.—A portion of Great Salt Lake lies 
on the western border of the map and Utah Lake on the southern, 
within a valley of Quaternary deposits (lettered Q), which has 


* The only prominent difference in the rocks is the absence or non-recognition 
in the British America sections of the Triassic and Jurassic. 

+ Geological Exploration of the 40th Parallel, under Clarence King: vol. i, 
Systematic Geology by Clarence King, 804 pp. 4to, 1878, with many maps and 
plates; vol. ii, Descriptive Geology, by Arnold Hague and S. F, Emmons, 890 
pp., 4to, 1877, with 26 maps and many plates. 
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a height above tide-level of 4200 to 4600 feet. The Union Pacific 
R. R. crosses the country from near Evanston on the east to 
Uinta, Ogden and Corinne, and the Denver & Rio Grande R. R. 
goes southward from Ogden, by Salt Lake City to Provo and 
beyond. The Wasatch “Mountains range from north to south 
east of the sites of Ogden, Salt Lake City and Provo, rise to a 
height for the most part of 10,000 to 12,000 feet, and have an 
abrt upt front to the westward, the declivi ity on this side occupying 
a width of but one to two miles. The Uinta Mountains, an east- 
west plateau-like range, lie east of the southern half of the 
Wasatch. They have a broad slightly arched back of Carbonif- 
erous rocks, mostly 10,000 to 13,000 feet above tide-level. But 
only a fourth of the long range comes within the limits of 
the map. As is observed on the map, the Uinta and Wasatch 
Mountains are connected by a broad neck, mostly under igneous 
rocks (lettered f, initial of fire) about 8000 feet in elevation. 
The Oquirrh Mountains, a short range having Carboniferous 
rocks at summit, occupy the southwest corner of the map and 
reach a height to the south (in Lewiston Peak) of 10,623 feet. 
The large open area on the map east of the Wasatch Mountains, 
and north of the Uinta plateau, lettered W, and mostly 5000 to 
7000 feet in height, is that of the Wasatch Eocene Tertiary, a 
southward extension properly of the Green River Eocene region 
of Wyoming; and another similar area south of the Uinta Moun- 
tains, lettered U, 9000 to 10,200 feet in elevation, is the Uinta 
Eocene basin. On the east-middle margin of the map, there is 
a small piece of the Bridger Eocene basin outlined and lettered B. 

Besides the large Quaternary area, lettered Q, of the Salt Lake 
region, there are two others in the Uinta Eocene basin; another 
similarly lettered on the neck between the Uinta and Wasatch 
Mountains; and another to the north by the side of a Carbonif- 
erous area that extends north to the foot of Bear Lake. 

In the northwest quarter of the map there is another Tertiary 
basin lettered P, which is referred to the Pliocene Tertiary; and 
just south, a second similar basin, in Ogden Valley, “a depressed 
area walled in by high mountains.” A small area of Quaternary 
on the northwesi corner of the neck between the Wasatch and 
the Uinta is omitted. 

The streams of the region having cafions of geological signifi- 
cance (but with one exception not marked on the small map) 
are: Jordan River, connecting Utah Lake and Great Salt Lake; 
Provo River, entering Utah Lake near Provo and flowing 
through Provo Valley from the western Uinta slopes; Little 
Cottonwood, which flows westward and reaches the western base 
of the Wasatch Mountains at L. C.; Big Cottonwood, just north 
of the last, at B. C.; Weber River, which rises on the northwestern 
slopes of the Uinta Mountains and follows the railroad from Echo 
to Ogden and reaches the lake west of Ogden; the Ogden River, 
which drains Ogden Valley, and flows through a cafion on its 
way to Salt Lake. 
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MAP OF THE WASATCH MOUNTAINS AND ADJOINING PART OF UTAH. 


Reduced’ from the large colored Plate of the Atlas of the Fortieth Parallel Survey 
under Clarence King. 
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The style of marking for the several formations will be 
learned by following the series of areas along the railroad 
southeastward from above Weber to Acho Cafion and thence 
to the Uinta Mountains: the Cambrian C, black with fine 
white lines; Silurian 8S, finely eross-lined (always adjoining 
the Cambrian); Devonian D, dotted ; Carboniferous Cb', Cb’, 
Cb’, corresponding to the divisions mentioned above except 
that the Permian is included in Cb’; Zriassic Tr, marked by 
Ts; Jurassic J, finely lined, and crossed by heavy lines; Cre- 
taceous, Cr’, Cr’, Cr’, Cr’, corresponding to the subdivisions of 
the Cretaceous above stated, the last, which is the Laramie, 
being finely cross-lined. 

The Archean areas are marked with small Vs; and regions 
of trachytie eruptions, by the letter,# as stated above. 

The only liberty taken with the original map by the writer 
is the insertion of dotted lines to indicate the continuations 
between the disjoined parts of areas. These on the neck 
between the Uinta and Wasatch Mountains are indicated b 
the section at the bottom of the original map as well as by the 
outcropping areas within the neck; and the others are plain 
followings of the map and the text, except for the Lower Cre- 
taceous area north of the northwest part of the Uinta Moun- 
tains. If regarded as donbtful beyond this, they are to be 
taken as the writer’s suggestions. 

We come now to the orographie facts. 1. Along the western 
wall and summit of the Wasatch, the larger Archzean areas 
are numbered 1, 2, 8,4; 1 is the most northern; 2 is east of 
Ogden ; 3 commences abreast of Uinta and continues for about 
25 miles; 4 has its summit in Lone Peak, 11,295 feet in 
height. Just east of the last there is the isolated Clayton 
Peak (marked by Vs on the map) 11,889 feet high. 

The Wasatch Mountains commence to rise on the north, 
abreast of a broad synelinal of Paleozoic rocks from Cambrian 
to Carboniferous, the east part of which is a continuation of 
the Bear Lake Range, 9,000 to 10,000 feet in height. Other 
isolated Archzean ridges oceur north of and within Salt Lake. 

The general dip of the Paleozoic formations in the moun- 
tains is eastward from 60° to 25°. The line of strike of the 
outerops is peculiar in having large in-and-out bends along the 
range, as is easily seen by following the black-lined areas of 
the Cambrian ; there is a bend eastward to the Weber region, 
and then a profound bend westward through the gap nearly 
18 miles wide between the Archean ridges 3 and 4, abreast of 
Salt Lake City, making a synelinal in the squeeze through the 
gap, whose broken-off head overhangs and confronts the Salt 
Lake Valley; then another eastward sweep of more than a 
semi-circle around “ Lone Peak” first the Cambrian and then 
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the Silurian, Devonian and Carboniferous belts, all which keep 
their courses and widths, with southeastward and northeast- 
ward dips of 45°, heeding but little Clayton Peak. Thus, as 
the map shows, the formations under the mountain-making pres- 
sure were zig-zagged about and among the Archean heights. 

The eastward bend abreast of Weber is deeper on the map 
than in the actual bend, because of the erosion along the 
Archeean part of the range which has there sunk the surface 
level to 5090 feet. But the westward bend abreast of Salt 
Lake City must have projected its head much farther eastward 
than the map represents; any attempt to complete the curves 
in the lines makes this evident. The dip of the beds in the 

ap toward its center from the north and south is 50° to 60°. 

he map also shows that in the range south of the Lone 
Peak Archzean area, the Lower Carboniferous (Cb’) is doubled 
on itself in an anticline having the strike of the mountains— 
this being shown by the Devonian line along its center. 

The dips of the strata and general facts are given on the 
Analytical Geological Map between pages 760 and 761 of Mr. 
King’s Report. 

The enormous amount of warping undergone by the /u- 
rassic and Cretaceous beds to the eastward is partly indicated 
by the courses of the outcrops. From the Cambrian outcrop 
near Weber to Echo Cafion, the succession of formations on 
the map inclades the whole conformable series from the Cam- 
brian (C) to the Laramie (Cr*); and from Echo southeastward, 
there is the reverse of the series, passing from the Laramie group 
(Cr*), through the successive members in the series to the top 
of the Uinta Range, as King states on page 586, where are 
the beds of the Middle Carboniferous (Cb*). The dip is east- 
ward 25°, 45°, 75° to 70° at Cr’, and then 20° at Cr* where it 
is reversed to northwestward in a syncline, and so continues 
to the summit where it is 4° to 5°. Consequently the warping 
has put in a syneline at Echo Station. 

The rocks of the Uinta plateau were therefore involved in 
the system of warping which eventuated in forming the 
Wasatch Mountains. All the isolated areas of the Cretaceous 
series over the Wasatch basin also show the warping; that of 
the Laramie near Evanston having eastward dips of 25° and 
45°, and that south of Evanston being an anticline with dips 
of 80° either side of Cr’; and that east of Evanston, the con- 
tinuation of the anticline with dips of 60°. The small area 
of Cretaceous (Cr') south of Wasatch has dips of 80° west- 
northwestward, the direction corresponding with that of the 
beds just south. 

The summit beds of the Uinta plateau dip slightly north- 
ward and southward, and near the east margin of the map it 


192 J. D. Dana—Rocky Mountain Protaxis and the 


has the great height of 12,892 feet.* The Wasatch range is 
lower than the Uinta, but also steeper and narrower, and in 
the making it was far more roughly wrenched and broken, and 
hence must have lost much more by erosion. 

The great area of trachyte (35x9 miles) over the interval 
between the Uinta and Wasatch Mountains and the two small 
areas on the same northwest line in the low Eocene area, the 
last just south of Weber, indicate that “the entire length of 
this trachytic vent was about fifty miles.” This outflow is 
described as an effect of the mountain-making movements—a 
faulting according to King. 

One of the great results of the 40th Parallel Survey brought 
out by Mr. King is the establishing of the fact that the Great 
Basin, between a line near the Great Salt Lake and the merid- 
ian of 1174°, was raised above the sea-level at the close of the 
Carboniferous, or simultaneously with the making of the 
Appalachian Mts., it being proved that the Carboniferous 
rocks were the latest marine formation. The Oquirrh Moun- 
tains were part of the eastern margin of this Mesozoic dry 
land. No Triassic, Jurassic, or Cretaceous beds are reported 
from the eastern base of the Oquirrh or the western of the 
Wasatch in any part of the Salt Lake region, or over the 
region west until the meridian of 1174° W. is passed. 

In discussing the origin of the Wasatch, Mr. King states the 
principle, gathered from his observations, that in case of each 
great mountain-making flexure, wherever an Archean moun- 
tain range existed beneath accumulated sediments, there a fold 
had taken place. He observes that “in the case of the 
Wasatch, it is seen from the relations of the old Archean 
underlying range, that this enormous mountain body deter- 
mined the existence and character of the post-Cretaceous fold.” 
He immediately adds: “In the case of the Uinta, it is impos- 
sible to say how far underlying Archean rocks played a part. 
The single limited outerop of pre-Cambrian rocks at Red 
Creek (in its northeastern side) is certainly at the most rup- 
tured and actively dislocated point of the whole Uinta Range.” 
Mr. King, although not adopting the contraction theory of 
mountain-making to its full extent, still gives to tangential! 
compression a prominent place in the process. He observes 
(on page 752) that when a tilting of strata against an Archean 
ridge has taken place “it is evident that the interval of 
Archean rock must have been compressed, and in yielding to 
this force the Archzean bodies have developed an amount of 
plasticity which, in view of their crystalline nature, is very 
surprising.” 

* This high region is continued eastward, and in the next quarter of the range 


there are, among the heights, Gilbert Peak, 13,687 feet, and Emmons Peak. 
13,694 feet. each near the meridian of 110° 20’ W. 
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Considering the extent and character of the displacements, 
in part horizontal overthrusts, in the Canadian portion of the 
Rocky Mountains described by McConnell, the conclusion that 
tangential thrust has acted likewise in the case of the Wasatch 
seems to be reasonable, although the results are in important 
points different. And it can not be questioned that the force 
which could compress and reduce to plasticity a resisting 
Archean mass might make great movements vf Paleozoic 
strata over an Archeean surface, inclined or not, and probably 
give plasticity where movement was effectually resisted. 

The facts in the Wasatch and Uintah region come therefore 
into harmony with others in the Rocky Mountain region, and 
even into near likeness to those from the Appalachians. The 
movement manifested was either “a thrust upward and east- 
ward of the whole Archean body when the Paleozoic flexures 
took place” (p. 48 of Mr. King’s Report), or its compression 
and torsion (p. 752), or else, as another might suggest, a thrust 
westward of the sedimentary strata against the Archean range. 
Metamorphic action in the overlying limestones about Clayton’s 
Peak is mentioned on page 45 as a “ mechanical” result during 
the movements. 


In the preceding explanations, the reported facts are made 
to tell their own story. For some inferences from them con- 
tained in the report of Mr. King I am unable to find a sufti- 
cient basis in the facts. Among these I question the follow- 
ing: that a full section of the Mesozoic and Paleozoic series, 
40,000 feet, more or less, then existed in the region of Salt 
Lake Valley, as a westward continuation of like beds capping 
the Wasatch Mountains; that along a fault-plane following 
nearly the axis of the Wasatch Archzean and of its “capping 
arch of sediments,” the western mass dropped down to depths 
equaling the thickness of the beds. It does not seem certain 
that any great fault along this line was among the results of 
the post-Cretaceous orographic disturbance. 

The reason for doubting is, first, the absence of direct evi- 
dence; for no outcrops of Mesozoic beds in the Salt Lake 
Valley are reported, and no proof of their presence there as 
buried deposits is mentioned or has since been observed, 
although deep borings have been made. Again the Oquirrh 
Mountains and Wasatch Range are but twenty miles apart, and 
have similar Carboniferous rocks at summit at nearly the same 
level; and without other sustaining facts it is hard to believe 
that in the narrow space between such an enormous downthrow 
* and burial ever took place. 

Nothing stated is adverse to the view that at the post- 
Carboniferous disturbance, the Wasatch Range (not a line west 
of it along Salt Lake as the Report suggests) became the 
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eastern margin of the emerged Great Basin, that is, the cvast 
region of the eastern Mesozoic seas, in which the Triassic, 
Jurassic and Cretaceous rocks were formed; and if so, the 
Wasatch Archean was not within the subsiding area over 
which Mesozoic sediments were laid down, but part of the 
more stable outside region, like the Archean protaxis north of 
the United States boundary. 


While regarding with admiration the survey of the Fortieth 
Parallel, and adopting many of the conclusions presented in its 
Reports, it seems reasonable to hesitate here, so far at least as 
to pass in review the bearings on the geological history of the 
region of this modification ‘of its views; aad I therefore pro- 
ceed to state the sequence of events which appears to be indi. 
cated by the reported facts. 


1. At or near the close of the Paleozoic, when the area of 
the Great Basin lying to the east of the meridian of 1174° W. 
emerged, placing its latest Carboniferous rocks more or less, 
perhaps but little, above tide-level, the Wasatch was a low 
Archean range making part of the eastern Limit of the Basin. 

2. In the shallow seas to the eastward, and beyond longitude 
1174° W. westward, as explained by King, subsidence was still 
continued ; and over the bottom, made of Carboniferous and 
other older rocks (the Carboniferous of the Uinta area in- 
cluded), Triassic and Jurassic beds were laid down. After- 
ward on the east, Cretaceous deposition went forward over the 
same area (but with probably somewhat contracted limits), the 
subsidence still going on. 

3. The Triassic and Jurassic formations, compared with 
those of other regions, are thin, and hence no unusual source 
of sediment was needed for their accumulation and no great 
height in the bordering lands; but by the time the Cretaceous 
period began, or during a post-Jurassic disturbance,* the dry 
land had “probably become more emerged and had received 
sume permanent additions. 

4. During the post-Cretaceous epoch of disturbance, the sedi- 
mentary formations to the top of the Laramie were thrust 
westward against the stable Archean rocks of the Wasatch 
Range, shoved up the Archean slopes, forced into tortuous 
flexures among the Archean peaks, and doubled up as they 
were pushed through the gap. How much of the flexed 
formations passed the summits cataclysmically into the Salt 
Lake area of the time has passed out of record through denuda- 
tion. 

* TI refer for facts with regard to such a disturbance to the important paper 


of Mr. S. F. hmmons in the First volume of the Bulletin of the Geological Society 
of America, “On Orographic Movements in the Rocky Mountains,” p. 245. 
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5. This move of the accumulated formations from the Cam- 

brian to the Laramie, in the latitudes of the Wasatch, was part 
of a general movement that extended through a length of 
1000 miles or more from north to south, it including the mak- 
ing of the mountain flexures and faults in Canada described 
by Mr. McConnell, and how much farther north, we do not 
vet know. 
' 6. If the uplifts were anywhere produced through lateral or 
tangential thrust, the tangential movement was general. It 
was thrust from west to east and the reverse, producing sur- 
face movements according to resisting conditions, the oro- 
graphic results being greatest where, as Mr. King’ states, 
Archeean ranges resisted the movement and so localized its 
effects. 

The above inferences appear to be warranted by the facts at 
present known. 

7. And so the Wasatch Range was essentially finished ; 
seemingly an individual mountain range, but really polygenetic ; 
first a lofty ridge of Archean make; then enlarged by Paleo- 
zoie additions and changed in level by increased emergence, but 
without so far as known, any upturning of the beds; finally 
after further preparation by sea-border depositions through all 
Mesozoic time, profound movements completing the process 
of development, and that also of other ranges both of the 
plicate and plateau kinds, the Uinta among the latter. 

8. The new ranges and others older, then became the rela- 
tively stable confines of Eocene lake-basins in the enclosed 
Rocky Summit region of the United States, the Green River 
basin, the Wasatch, the Uinta and others, over which subsi- 
dence and deposition were still continued. 


In the preceding observations on mountain-making along the 
Rocky Mountain protaxis, I have referred, so far as the territory 
of the United States is concerned, only to the western branch 
of the protaxis, or that including the Wasatch Range. The 
custern branch, or that of the lofty Front or Colorado Range, 
also resisted the tangential thrust, like the Wasatch to the 
west; but the disturbance resulted only in making out of the 
Cretaceous and inferior rocks on the east, little foot hills, 500 
to 1500 feet in elevation over a breadth of 10 to 15 miles. 

An excellent account of the flexures and faults in these hills, 
illustrated by many transverse sections besides maps and views, 
is published in the volume for 1873 of the Hayden Expedition 
Reports, by Archibald R. Marvine, an accurate observer whose 
early death was a serious loss to American Science. The sec- 
tions described are from the eastern base of the mountains for 
some distance north’ of Denver, between the parallels of 40° 
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15’ and 40° 80’. The sections, as exhibited on the plate accom- 
panying the article, indicate that the uplifting force, besides 
flexing the beds, made a series of faults in the formations, and 
that these faults were upthrust faults of blocks that included 
the Archean with the overlying rocks; that the upthrust was 
in general westward. The disturbed region shades off east- 
ward into the horizontal strata of the great plains. For 
descriptions of the beds, and of the echelon character of the 
flexures (a feature first mentioned, the author says, by Hayden 
in his report of 1869) reference may be made to Mr. Marvine’s 
report. The volumes of the survey of the 40th Parallel con- 
= other facts on the subject, which are discussed by Mr. 
ing. 

The observations prove that although the Front Range, or 
the eastern branch of the Protaxis, greatly exceeds in height 
the western, the uplifts adjoining it were very small. This 
high Front Range stands within the wide area of Mesozoic de- 
position, within the area therefore of Mesozoic subsidence; 
while the line of the Wasatch and the protaxis in British 
America is to the west of this area and outside of it; and 
this may be a reason for the feeble orographic effects at its base. 


Art. XXIII.— The Magneto-optical Generation of Electricity; 
by SAMUEL SHELDON, Ph.D. 


WHILE experimenting upon the effects of alternating cur- 
rents of electricity upon the plane of polarized light, results 
were obtained which made it feasible to try a series of experi- 
ments, in which the Faraday arrangements were reversed. 
Although the series is incomplete, yet the little that has been 
accomplished seems worthy of publication. 

It is well known* that if a beam of plane polarized light be 
passed through a tube containing bisulphide of carbon, and if 
the tube and beam lie in the direction of the lines of force of 
an electromagnet about to be excited, the plane of the emer- 
gent beam will be rotated upon exciting the magnet. The 
direction of rotation will be the same as that of the exciting 
current and the amount of rotation will depend upon the 
strength of the current. If the current be reversed the plane 
will be rotated in an opposite direction and by exactly the 
same amount. Thus the rapidly alternating current would 
produce a rapid swinging to and fro of the plane of light. 


* Faraday, Exp. Res. 2146, vol, iii, p. 1. 
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Now if a difference of potential, under these conditions, pro- 
duces such a rotation of the plane, why should not a rapid rota- 
tion of the plane under exactly the same conditions produce an 
inverse difference of potential between the terminals of the coil ? 
A continuous rotation should produce a continuous current of 
electricity and an oscillating of the plane an alternating cur- 
rent. The experiments which have been performed verify the 
latter supposition. 

The coil employed was wound upon a thin brass tube as a 
core. This was closed at each end by plates of glass and was 
provided with holes for filling with carbon bisulphide. Its 
length was 175" and its diameter 23°". Upon this was 
wound the coil from double silk-covered copper wire of 
0-85" diameter. When wound the length of the coil was 
150" and its diameter 45"". The resistance was 7:21 ohms. 

A quantitative measurement of the Faraday effect was first 
made and in the following manner: A beam of light from 
an incandescent lamp, after passing through a large nicol, 
was made to traverse the bisulphide of carbon in the coil. 
Upon emerging the beam was brought to extinction by the 
proper adjustment of an analyzing nicol. A measured current 
of electricity was now passed around the coil. This necessi- 
tated a readjustment and rotation of the analyzing nicol to re- 
produce extinction of the beam. Within the limits tried this 
rotation was proportional to the current strength. As a mean 
of many measurements it was found that a current of 1 ampere 
required a rotation of 78 minutes of the analyzer. Accord- 
ingly 278 amperes would be required to rotate the plane 
through 360°, providing the proportionality between current 
strength and rotation remained unaltered. 

Now, if we consider a plane polarized ray of light to be 
made up of two opposite circularly polarized rays, then a‘parti- 
cle of ether in the bisulphide of carbon describes a simple har- 
monie oscillation ina plane. This motion in a straight line 
is the resultant of the two oppositely directed, equiperiodie, 
circular rotations of equal amplitude. If now a magnetic field 
be created, the particle undergoes an instantaneous circular 
electric displacement which results in the retardation of one 
and the acceleration of the other component rotation. The 
line of oscillation suffers rotation as a result, and assumes a 
new position. ‘The displacement must be instantaneous, for, 
were it continuous, the line of oscillation would continue to 
rotate and the analyzer could not be made to produce extine- 
tion. If now, instead of allowing the magnetic field to pro- 
duce this cireular displacement, we superimpose, by mechani- 
cal means, a third rotation upon the two existing components, 
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then a magnetic field should result and an electromotive force 
be induced in a coil surrounding that field. Such a result 
would be obtained by rotating the polarizing nicol. The 
rapidity of rotation must be very great, and, if it requires 278 
amperes (an impressed electromotive force of 2000 volts) to 
rotate the plane through 360°, then to produce this electromo- 
tive force the polarizer must be revolved with a frequency of 
the same order as of the oscillations of light. But a nicol ean- 
not be revolved much above 200 times per second. The cen- 
trifugal force resulting from a higher rate will, owing to the 
strain produced, interfere with the performance of its fune- 
tions as a polarizer. This rate of 200 revolutions per second 
would produce, in the apparatus employed, an electromotive 
force of perhaps 0,000000001 volts, giving a current too small 
to be detected by any galvanometer in my laboratory. Hence 
use was made of the extreme delicacy of the telephone as a 
substitute, and a swinging of the plane instead of a revolution. 

The arrangement of apparatus was as follows: Light from 
an are lamp, after passing through a large nicol, was reflected, 
at a very obtuse angle, from a small movable mirror and then 
passed through the bisulphide of carbon in the coil before men- 
tioned. The two terminals of the coil were carried to a room 
three stories below and in another part of the building. Here 
they were connected through a telephone and a switch. The 
mirror (10x30"™") was fixed in a brass frame free to rotate 
about an axis nearly parallel with the ray of light. This frame 
was connected by an eccentric and gears to the main shaft in 
the work shop. By this arrangement the mirror was made to 
oscillate through 45° about 300 times each second. The plane 
of polarization was thus twisted through twice that amount, or 
90°, in the same time. While this oscillation was going on in 
the workshop, an ear placed at the telephone at the other end 
of the circuit could easily distinguish a tone, which, however, 
was the octave above that made by the moving mirror. When 
the circuit was broken the sound ceased to be heard, but upon 
again closing the tone became audible. With a rate of 200 
oscillations per second the note was not so easily distinguished. 
But upon closing the circuit that peculiar sizzling noise so com- 
mon in telephone cireuits was heard. 

During the experiments the mirror was frequently broken 
by the high rate of vibration. But another was quickly sub- 
stituted by my assistant, Mr. Baker, whom I have to thank for 
this and the construction and management of the rotating ap- 
paratus. 


Polytechnic Institute of Brooklyn, 
June, 1890. 
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Art. XXIV.— Contributions to Mineralogy, No. 49; by F. A. 
GENTH, with Crystallographic Notes, by 8. L. PENFIELD. 


In the following paper we give the results of the examina- 
tion of some superior specimens of the very interesting ferric 
sulphates from Mina de la Compania near Sierra Gorda in the 
Province of Tocapilla, about 125 miles interior from Antofa- 
gasta, Chili. They were recently brought from this locality 
by Prof. Henry A. Ward, and are now in the cabinet of Mr. 
Clareuce S. Bement of Philadelphia, who very kindly placed 
them in our hands for investigation. 


1. Amarantite. A. Frenzel.* 


The crystallization is triclinic, confirming the determination 
made by optical tests on cleavage fragments by E. A. Wiilfing.t+ 
The habit of the crystals, many of which are doubly termi- 
nated, is slender prismatic, the vertical zone being composed 
principally of the pinacoids @ and 4, 
while the ends are modified by a 1 SEB 
number of brilliant faces. Individ- 
ual crystals are frequently 10™ long 
and 1™™ in diameter; some of them 
have a nearly square cross section, fig. 
1, others are flattened parallel to the 
pinacoid a, fig. 2. The forms ob- 
served are, 

a, 100, da, O11, 1-% a, 101,—1-7 

b, 010, e011, 111,—1 

c, 001, O f,021,2% 0, 111, 1’ 

M, 110, h, 012, 4-% n, 121,—2-37. 


The following measurements were chosen as fundamental : 


cada, 0014100 88° 53” aap. 1004111 57° 48’ 
cab, 001,010 84° 16” aae, 100,011 92° 48” 
cae, 001,011 31° 25’ 


from which the following relations are calculated : 


a = 95° 38’ 16" 3 = 90° 23” 42" = 97° 13” 4" 
&:b:¢ = 0°76915: 1: 057383 


In addition to the above the following are some of the 
portant measurements which were made: 


* Tschermak’s Mittheilungen, ix, p. 398, 1888. 
+ Tschermak’s Mittheilungen, ix, p. 402, 1888. 
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Measured. Calculated. 
caM, 001 4110 92° 31’ 92° 
CAD, 001 4111 
CAO, 001A 111 
bap, 0104111 
pat, 1114101 
001 2101 
Lan, 101 4121 
cad, 001 4011 
cah, 001 . 012 
caf 001 021 
anb, cleavage 


The pinacoids @ and 4 were vertically striated and in combi- 
nation with vicinal faces so that no satisfactory measurements 
were made in the vertical zone. The faces at the ends of the 
erystals, although small, gave very good reflections of the 
signal, the result of which can be seen in the very satisfactory 
agreement in the above table between the measured and the 
calculated angles. The cleavage is very perfect parallel to the 
pinacoids a, 100 and 4, 010. The mineral also occurs in radia- 
ting, bladed crystalline masses, with cleavage surfaces some- 
times 35"" long and 8-10"" wide at the broadest portion. 
The angle between the two pinacoids a and 4, 82° 39’ in the 
above table was obtained from this material, the reflection 
from both cleavages being very sharp and distinct. Wiilfing 
gives for two faces in the prismatic zone (he does not state 
that they are cleavage) 81° 53’, 82° 11’, 82° 38’ and 83° 11’. 

The color is a brownish red, amaranth-red. The optical 
properties agree closely with the determinations made by 
Wiiltfing.* Crystal or cleavage plates parallel to the pinacoid 
a, 100, show under the polarizing microscope a brownish red 
color, and very little action on parallel polarized light, but 
with convergent light an optical axis and a bisectrix can be 
seen, slightly removed from the center of the field, also part of 
the ring system of the other axis. The plane of the optic axes 
makes an angle of about 38° with the vertical axis, its trace on 
100 being from right above to left below. The pleochroism is 
not very strong, the color being darker in the direction of the 
plane of the optical axes than at right angles to it. One of 
these cleavage plates was used in the axial angle apparatus, and 
although it was not at right angles to the acute bisectrix, it 
yielded a measurement of the apparent optic axial angle in air, 
which is very characteristic, 

2E for yellow, Na flame, 63° 3’ 
2E for red, Li flame, 59° 3’ 


The section was practically opaque to the green light of a thal- 
lium flame. The strong dispersion of the optic axes p < » is 


* Loc. cit, 
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noticeable. Sections parallel to the pinacoid 4, 010, show 
under the microscope a strong action on polarized light, giving 
an extinction at 16°-17° from the vertical axis in the acute 
angle 8 above and behind. The pleochroism is very marked, 
brownish red parallel to the extinction direction 16° from the 
vertical axis and pale lemon-yellow at right angles to this. In 
convergent polarized light this section yields no interference 
phenomena. Hardness 2°5. Specitic gravity 2°286. 

Amarantite occurs associated with, and sometimes imbedded 
in a finely fibrous orange-colored mineral, probably siderona- 
trite, also small quantities of limonite and quartz. The mate- 
rial for analysis was selected from the best bladed masses ; it 
seems to have been slightly contaminated with traces of ferric 
hydrate. The fine powder is gradually decomposed by cold 
water into a basic insoluble salt. The quartz was deducted from 
the analysis, which is as follows: 


%. Il. il. Molecular ratio. Calculated. 
SO, 35°46 ) = 0°443 2 35°875 
Fe,0; 37°46 37°09 0°234 =1°05 35°875 
CaO trace 0-09 
N.O 0°59 
K,0 


These analyses give the formula: Fe,S,O,+7H,0. 3 mole- 
cules of water were lost at 110°. 

For comparison I give the analyses of A. Frenzel (loc. cit.), 
J. B. Mackintosh (this Journ., III, xxxviii, 243), and L. Dar- 
apsky (Neues Jahrb. f. Min., 1890, i, 55). 


Frenzel. Mackintosh. Darapsky. Calculated. 
[27°44] 28°33 28°26 
36°15 36°20 35°87 
35°69 35°62 35°87 
0-21 
0°51 


Mr. Mackintosh states that at 110° 3°48 molecules of water 
were expelled. 


2. Sideronatrite, A. Raimondi.* 


The material which we have examined consisted of masses, 
sometimes 70-80" in thickness, of a fine fibrous mineral 
with pale orange to straw-yellow color. The little splintery or 
prismatic crystals when examined with the microscope seem to 
lie on a cleavage face and show in polarized light an extinction 
parallel to their longer axis. They show a slight pleochroism, 
pale straw-yellow for rays vibrating parallel to the longer axis, 
almost colorless at right angle to this. In convergent polarized 


* Zeitschr. Kryst., vi, p. 633, 1882. 
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light the small splinters show indistinctly an obtuse bisectrix, 
the plane of the optic axes being parallel to the longer axis. The 
longer axis is, moreover, axis of least elasticity. These optical 
properties indicate orthorhombic symmetry while Raimondi 
regards the crystallization as probably monoclinic. Hardness= 
15. Specific gravity 2°355. 

Associated with the sideronatrite and sometimes forming 
veins of about 10 to 20™ in thickness is a grayish white lam- 
inated mineral, ferronatrite, which is also often intermixed 
through the whole mass of the sideronatrite, in minute white 
particles. If it had not been for the difference in the color of 
these two minerals it would have been impossible to obtain 
sideronatrite in a state of sufficient purity for analysis. 

Decomposed by cold water into an insoluble basic ferric sul- 
phate. The analyses gave: 


Raimondi’s 
analysis 
after de- 
ducting 


426 p.c. 
i. II IIL. IV. impurities. 
H,O at 110° 9°42 


[1705] at 110° 9°47) [16°67] 1777 16°02 
21°63 22°54 21°24 21°66 22°55 
not det’d not det’d not det’d 
16°32 16°39 15°91 16°94 16°27 


99°56 100°00 98°49 100°00 100°00 
Molecular ratio. Calculated. 

0°'948 or 7 17°26 

0°533 4 43°84 

0°136 l 21°92 

0°264 1°94 2 16°98 


giving the formula: 2Na,SO,. Fe,S,0,+7H,O. At 110° loses 
about 4 molecules of water. 


3. Ferronatrite, J. B. Mackintosh.* 


This occurs in cleavage masses, white to grayish white in 
color. No distinet crystals were observed, but from the cleav- 
age and optical properties the crystallization must be hexago- 
nal. The cleavage is prismatic, perfect, the angle between 
cleavages measuring 60° 2’, 59° 58’ and 60° 5’ where the sur- 
faces were quite perfect and the reflections sharp; a number of 
other angles were measured, all approximating to 60°. A sec- 
tion cut at right angles to the vertical axis showed in conver- 
gent polarized light the interference figure of a uniaxial min- 
eral, and with a quarter undulation mica plate positive double 
refraction. A prism cut with its edge parallel to the vertical 
axis yielded with yellow light (soda flame) the following indices 
of refraction, w= 1558, ¢ = 1°613 indicating rather strong 


* This Journal, IIT, xxxviii, p. 244, 1889. 
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positive double refraction. Some of the original material, 
given us by Mr. Mackintosh for comparison, appears to be 
identical with this in every respect except that it occurs in 
radiating prismatic crystals reminding one of wavellite. Hard- 
ness = 2% Specific gravity = 2°547 and 2°578. 

The analyses of the purest mineral gave : 


Ill. IV. Mean. Molecular ratio. 
11°62 12°15 11°89 0°66 6 
51°27 51°33 51°30 0°64 6 
17°30 17°36 17°30 O11 
not det'd, 
20-01 20°15 19°95 032 


100°29 


agreeing with the formula: 3Na,SO,. Fe,S,O,,+6H,O. 


Mackintosh’s analysis 
Calculated. for comparison. 


11°34 

50°25 

17°23 

18°34 

0°43 

SiO., ete. insoluble 2°00 


99°79 


Mr. Mackintosh states that his mineral lost at 110° C. 54 mole- 
cules of water. The material above analyzed when exposed in 
the state of a fine powder for two hours at 100° C. lost only 
0°28 per cent (0°72 gram lost 0:0020 grm.). 


4, Utahite. ? 


Among the minerals, collected by Messrs. Geo. L. English 
& Co., at the Mimbres Mine near Georgetown, New Mexico, 
were very minute, microscopic brownish white, apparently 
hexagonal scales, which had the appearance of Utahite. 

They were mixed with a very large quantity of quartz, van- 
adinite and descloizite. After the vanadates and other impur- 
ities were dissolved out by dilute nitrie acid, the hexagonal 
scales remained behind in a pretty pure state, but mixed with 
a considerable quantity of quartz. The material thus obtained 
was divided into two portions, weighing together 0 2792 grm. 

0°1983 grm. gave 31°82 per cent quartz; deducting this, the 
loss by ignition in the other portion was 26°85 per cent and 
the ferric oxide, 55°10 per cent. >. 

00809 grm. gave 29-03 per cent quartz, and after deducting 
ay the balance gave 27°16 per cent of SO, and 56°49 per cent 

e,0,. 


1713 
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The loss by ignition is almost the same, as the amount of 
SO, found in the second portion, which seems to indicate that 
the mineral under consideration contains no water, but only 
sulphuric acid. The ratios of SO,: Fe,O, would be 

in the first portion, 0°356 : 0°344 or 1:1 
in the second portion, 0°339: 0°353 or 1: 1 
so that the composition of the iron sulphate would be 
Fe,O,. SO, or Fe,SO, 

What the other 17 or 18 per cent are could not be ascer- 
tained on account of the minute quantity of material. We 
hope to be able to secure more of this mineral from the 
Mimbres Mine, and also a sufficient quantity of utahite for a 
new analysis. At any rate, it is thought that the above data 
should be placed on record. 


5, Picropharmacolite, from Joplin, Mo, 


Mr. Edward D. Drown of this city presented me with a speci- 
men which he had received as coming from Joplin, Mo. It 
occurs in incrustations upon a coarse-grained, cleavable dolomite 
which are from 2 to 15"™ thick and are composed of radiating 
silky fibers, forming botryoidal, globular or mammillary masses. 
The appearance of this incrustation and the results of the 
analyses indicate the probability of its being a mixture of sev- 
eral varieties of the same mineral,—which I had no means to 
separate. 

That which is most uniform forms botryoidal crusts from 2 
to 3" in thickness made up of radiating silky fibers in globu- 
lar aggregations: the analysis I,a and b. In the cavities of 
the incrustation there are often very delicate silky fibers 2 to 
3™™ in length, or the globules are covered with very minute 
acicular crystals. The analyses of botryoidal incrustations, 
more or less mixed with acicular crystallizations, are given in 
II, a, b,c. In analyses III, the radiating silky groups from 
another portion of the specimen are given, after the powder 
had been placed over H,SO, for about one month. The mate- 
rial for each batch was carefully powdered, and thus uniform- 
ity was secured. 

I. Specific gravity taken in aleohol was 2°583. The analyses 


gave: 
Mean. Mol. Ratio. 


1:284 
0-404 
0°164 


Loss at ignition ....- 
CaO 


ton 


w 
| 


0°207 


Insoluble 017 
Loss at 100° C....... 11°60 
22°40 22°42 1°95 
6°60 6°64 0°79 
War 
10 
99°90 10049 99°77 
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These results indicate the presence of a small quantity of basic 
hydrogen, replacing calcium and magnesium ; taking this view, 
the following closely agrees with the results of the analyses: 
(H,CaMg),As,O,+6H,O, which is the composition of picro- 
pharmacolite. 


22°34 per cent. 
0-79 MgO 31° 6°54 
47°60 


483°3 100-00 


II. Analyses of crusts mixed with globular aggregations: 


a. b. c . Mean. Mol, ratio. 
24°38 24°11 24°58 1°35 
CaO .... 20°29 19°78 19°27 9°2 19°64 3°51 
MgO 8°35 $15 8°67 8°41 2°16 
MnO, .. 0°14 0°29 0°41 
As.05 47°74 47°74 2°08 


100°37 


These analyses also show the replacement of calcium by 
hydrogen like the first two, and also a larger percentage 
of magnesia, while agreeing with the formula of picropharma- 


colite. 

III. The material of analyses III was, on account of being 
interrupted with my work, placed for a month over H,SO,. 
It will be seen from the analyses given below, that it contained 
a still larger percentage of magnesia, and that in drying, one of 
the six molecules of water was lost. 


b. Mean. Molecular ratio. 
20°19 20°35 1°33 5°14 
16°87 17°09 0°31 1°41 
11°48 11°54 0:29 1°32 

0°34 
50°51 50°56 0°22 1 


100°28 99°39 99°54 


6. Pitticite. 


At the Clarissa Mine, Tivtie District, Utah, a mineral has 
been found occurring in cryptocrystalline masses, largely inter- 
mixed with limonite, and forming coatings made up of minute 
botryoidal groups, seldom over 1™ in size, and having a lus- 
trous crystalline surface. H = 3-5. Luster resinous to waxy, 
color brown to dark yellowish brown. Only with great difti- 
culty comparatively pure material could be selected for the 
analysis which gave: 


7 
| 
a. 
........ 20°60 
| CAO 
0°29 
As.05 -...-. 50°60 
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Insoluble Fe,O, 


It will be seen that this mineral does not represent a mixture 
of ferric sulphates and arsenates, like the German varieties. 
The small quantity of sulphuric acid which is contained in it, 
is almost exactly required for the cupric oxide present to form 
chaleanthite ; after deducting this, the quartz, and the insoluble 
ferric oxide as limonite, the composition is: 


Ratio. Calculated. Pure mineral. 
0°98 57 or 23 17°46 19 40 
0°172 l 4 38°80 43°11 
0212 1°23 5 33°74 37.49 
Impurities 9°00 
100-00 
100°00 


corresponding to: 4(Fe,As,O,). Fe(OH),+20H,0. 


7. The so-called Gibbsite from Chester County, Pa., 
a Phosphate. 


Hermann (Bull. Soc. Imp. Nat., Moscow, No. 4, 1868, 496,) 
publishes an analysis of a grayish pearly mineral, forming a 
coating of thin delicate concretionary crusts on limonite from 
the wavellite locality near White Horse Station, Chester Co., 
Pa., giving the following composition: Al,O, 63°84, H,O 33°45, 
SiO, 1:50, P,O, 0°91 and traces of MgO and Fe,O,,. 

From some preliminary tests which I have made, it appeared 
that all the so-called gibbsite from this locality is a phosphate. 
It forms fine pearly scales and very thin incrustations of pearly 
scales upon wavellite and limonite. Unfortunately, although 
very liberally furnished with material by numerous friends, 
the quantities obtained from about half a dozen different speci- 
mens, varying from 0°07 to 0°27 of one gram, gave such dis- 
cordant results that I could not arrive at a definite conclusion 
as to its composition. The quantities of the different constit- 
uents gave, as follows: 


Al,O, from 34°60 36°28 37°51 38°09 41°25 42°64 
PO, “ 27°77 28°71 29°18 32°51 33°29 35°88 
“ 26:82 27°77 28-40 29°59 30:29 30°37 


4°08 
1°92 
1°14 
100°09 
17°64 
As,O, 
Fe.O3 _..-.. 33°89 
/ 
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From all this it is evident that the only conclusion which 
can be arrived at at present is that the White Horse Station 
“ Gibbsite” is a hydrous aluminum phosphate of an unknown 
constitution. 

8. Atacamite. 


Together with the ferric sulphates mentioned under 1, 2 and 
3, Prof. Henry A. Ward brought from near Sierra Gorda, 
Chili, the most beautiful specimens of atacamite, both in per- 
fect crystals and groups of thin laminated crystals, with cleav- 
age planes as large as 15x10™", and of a deep green color. 
Prof. Ward kindly presented me with some of these groups 
for analysis. Sp. gr. = 3°740. The analysis gave: 

Ratio. 
16°18 or CuCl, 30°5 0°228 


73°93 CuO 0°630 
13°58 0°754 


103°69 
Less O for Cl... 3°64 


100°05 


This closely agrees with: CuCl,. 3Cu(OH),. 
Chemical Laboratory, 111 S. 10th street, 
Philadelphia, May 11th, 1890. 


Art. XXV.—Chaleopyrite crystals from the French Creek 
lron Mines, St. Peter, Chester Co., Pa. ; by 8. L. PENFIELD. 


DuRING the past year some very unusual and interesting 
chalcopyrite crystals have been taken from the French Creek 
mines which are so unlike any that have thus far been de- 
scribed that they seem worthy of special notice. The author’s 
attention was first called to them in the fall of 1889, by Mr. 
James Matters, superintendent of the mines, who has kindly 
furnished him with a number of interesting crystals, not only 
of this mineral, but also of pyrite,* as well as with a descrip- 
tion of their mode of occurrence. The author takes great 
pleasure in acknowledging his indebtedness to Mr. Matters, and 
also to Messrs. C. S. Bement and Geo. L. English of Phila- 
delphia, Pa., for the loan of interesting crystals from their own 
private collections. 

The crystals which are frequently over one centimeter in 
diameter are built out in all directions and ‘occur either in cal- 
cite, from which they can seldom be obtained without being 
broken, or in a fine fibrous or compact scaly material. The 


* Curiously developed Pyrite erystals: this Journal, III, xxxvii, 209. 
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fine fibrous mineral is insoluble in acids, fuses like hornblende 
and is probably a variety of that mineral called byssolite; the 
compact scaly mineral is soluble in hydrochloric acid, fuses 
B. B. at about 3 to a black magnetic globule, contains only 
traces of magnesia, gives abundant water in the closed tube 
and is probably thuringite. The byssolite and thuringite 
fill cavities or pockets in the magnetic iron ore and are at 
times thickly beset with crystals of both chalcopyrite and 
pyrite, while again large quantities of the material may be 
examined without finding any. Most of the chalcopyrite erys- 
tals have the characteristic brass-yellow color, while some show 
a purple tarnish, and others are coated with a black oxide. 
The crystal faces are always striated parallel to their intersec- 
tion with the positive and negative unit sphenoids, frequently 
causing a rounding or distortion of the crystals and entirely 
unfitting them for exact measurement on the goniometer. 

The simplest type of erystal is the sphenoid 7, 332, $ fig. 1. 
The angle of 7A 7, 332,332 measured approximately 130°, cal- 
culated from ¢ = 0°9856, 128° 52’. This same sphenoid 7 is at 
times found with its solid angles modified by the faces of a 
tetragonal scalenohedron , fig 2. By placing the arms of a 
contact goniometer along the longer pole edges of the scaleno- 


hedron it was found that they made an angle of about 155°, 
from which it was calculated that the sphenoid 116,-1, would 
truneate the edges, while the vertical striations on the faces 
indicated their probable oscillation with the unit sphenoid, 111. 
By a combination of zones it was found that 576, 7—, 
would satisfy these conditions, and although it is not at all cer- 
tain that this is the true symbol, fig. 2 gives one a fair idea of 
the habit of the crystals. 

A very common type is represented in fig. 3. The sphenoid 
g varies much in inclination in different crystals, in some it is 
nearly vertical like a prism, in others inclined almost as much 
as the 3 sphenoid 7. It is not at all certain, therefore, 
whether it is a prism, which tapers owing to oscillations with 


| 
| 
1. 2. 3. 
- 
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the positive sphenoid, or not. The faces are usually very little 
rounded or distorted by the striations and in the majority of 
eases have an inclination of gAg = about 25° measured over 
the base with a contact goniometer, agreeing closely with a 3 
sphenoid, which is the inclination given in the figure. The 
scalenohedron 7 is also much striated, and by placing the arms 
of a contact goniometer along the longer and shorter pole 
edges in a number of cases it was found that they made angles 
of about 140° and 90°, agreeing with the form 122, 1-2, in 
which the pole edges would meet at angles of 1414° and 87$°, 
and which is the symbol given to these faces in the figure. It 
is possible, however, that the faces are really pyramids of the 
second order which have been distorted by oscillatory combina- 
tions with the positive unit sphenoid 111. A basal plane, 
which is not shown in the figure, is frequently developed. A 
slight modification of this type is represented in fig. 4, where 
the g and y faces are about equally developed. When the 
basal planes, c, are present they are always striated parallel to 
their intersection with the negative sphenoid 111 as in the fig- 
ure. When the base is absent the crystals look almost exactly 
like the hemihedral form of the isometric trigonal-trisoctahe- 
dron x (122) $(2), and there is no appreciable difference in the 
appearance or inclination of the g and + faces. 


On some of the crystals the positive and negative sphenoid 
p, 111, 1 and p’, 111, —1, are well developed and give sharp 
reflections, while they also oscillate with other faces, giving rise 
to striation. Fig. 5 is intended to represent these crystals, a 
number of which were measured in hopes of finding definite 
symbols for the sphenoids and sealenohedrons. Measuring from 
p, 111 over the base on to p, 111, no distinct reflections were 
observed except from p and ¢, but on continuing the revolution 
of the crystal on the goniometer beyond p, 111, there immedi- 
ately followed an unbroken band of signals without any interrup- 
tion or prominent parts between p and m 110. From this it may 
be assumed, that in all probability, the striated phenoids ¢ are 


4. 5. 6. 
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prisms which have been very symmetrically tapered by oscilla- 
tions with the positive unit sphenoid. Measuring in the zone 
between p, 111 and p’ 111, starting from p there followed an 
unbroken band of signals which continued for about 35°, that 
is, from p, 111 to a pyramid of the second order ¢, 101, after 
which no reflection was obtained till p’ was reached. From 
this it may be assumed that there is probably no definite 
sphenoid in this zone and that y which we have assumed as 
122, 1-2, results from the oscillations of e, 101 with p 111. 
Some of the accurate measurements between 7p, p’ and ¢ are as 
follows : 


Times Limiting 
measured. measurements. Average. Calculated. 


pac 54° 4/-54° 27’ 54°19’ 54° 20° 

pap’ Wlalll 70° 2’~70° 22’ 70° 10’ 70° 
Twin crystals are not rare, the twinning plane being always 
a unit sphenoid. Two crystals with the habit shown in fig. 3, 
if symmetrically twinned about 111, would appear as is fig. 6, 
with one projecting through the other, while in reality all 
which have been observed show a slight modification and 
adaptation in that the shorter pole edge of one individual is a 
continuation of the longer pole edge of the twinned crystal, 
fig. 7. The striations and lettering are the same as in figs. 3 
and 4. A still more interesting twin is represented in fig. 8, 
where the principal crystal is a combination of a unit prism, m, 
and a pyramid of the second order, ¢, equally developed. In 
the upper, front, right hand octant three faces of a twinned in- 
dividual occur, let into the principal crystal, as shown in the 
figure, while on both individuals the basal planes are present. 


To represent the crystal 111 has been taken as the twinning 


plane. On the reverse side the crystals show no penetration, 
and only three faces occur, one of which is a prism and two 
pyramids of the second order, these are equally developed, are 
striated parallel to their intersection with the unit sphenoid, 
and have their angles slightly modified owing to this oscillatory 
combination. These twins do not seem to be very rare and are 
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symmetrically developed. Looked at in the direction of the 
twinning axis they have an hexagonal outline, showing a short 
hexagonal prism of the second order in combination at one end 
with a simple rhombohedron and at the other with two rhom- 
bohedrons in twin position. This adaptation of a hemihedral 
tetragonal mineral to hexagonal, rhombohedral symmetry is 
certainly very remarkable and reminds one of the tendency of 
the isometric copper to develop in a similar way.* 

Fig. 9 represents a crystal with very remarkable habit, which 
is in the Bement collection. It is striated, rounded and oxi- 
dized, so that only a general habit is preserved, which reminds 
one at first of a complicated fourling. No twinning, however, 
could be detected and a simple distortion or elongation of the 
form shown in fig. 4 in the direction of the octahedral axes 
seems to explain this curious development. For simplicity 
sake the figure was drawn on isometric axes with a parameter 
a:a:2a. A less symmetrical development of this same kind 
gives rise at times to very curious forms. 

Pyrite and chalcopyrite crystals occur intimately associated 
with one another at the locality. Some of the latter are coated, 
in part, with a very thin layer of pyrite crystals, but no definite 
orientation of the two crystals could be detected. It is cer- 
tainly very remarkable to find at this one locality pyrite crys- 
tals imitating tetragonal and orthorhombic symmetryt and 
chalcopyrite imitating isometric and hexagonal-rhombohedral 
symmetry. 


Mineralogical Laboratory of the Sheffield Scientific School, 
New Haven, April, 1890. 


Art. XX VI.—Koninckina and related Genera ; by CHARLES 
E. Beecuer, Ph.D. (With Plate IT.) 


DvuRinG the year 1864, Professor O. C. Marsh made exten- 
sive collections from the celebrated locality, St. Cassian, in the 
Upper Trias of the Tyrol. All these specimens he has recently 
ang in the hands of the writer for investigation. They 
iave been examined at the present time with special reference 
to the brachiopods, which form one of the interesting groups 
of this remarkable fauna. 

The series of specimens representing the peculiar genera, 
Koninckina and Amphiclina are rich in numbers and complete, 
in the later stages of growth, besides furnishing some younger 
shells, which exhibit a few phases in development of consider- 
able interest and importance. A critical study has resulted in 


* This Journal, III, xxxii, 419. + Loc. cit. 
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ascertaining for the first time, so far as known, the true char- 
acter of the internal brachial supports. They have been quite 
fully determined for Honinchina, and their presence is here 
first demonstrated in the genus Amphiclina. 


Koninckina Suess, 1853.—The general form and characters 
of this genus, as represented in the type species (A. Leonhardi 
Wissmann sp.), have been so frequently described by various 
authors as to necessitate no restatement in this place. The 
features which require further consideration are: the develop- 
ment of the hinge and beak, the internal calcareous brachial 
supports, the-development of the spiral lamellz, and the interior 
of the dorsal valve. 

The beak has uniformly been described as imperforate and 
the hinge without an area.* This statement has come from 
the examination of fully mature individuals measuring 5™" and 
upwards in length, in which these characters are so obscure, or 
‘involved, as to escape notice, without having previously care- 
fully noted the characters presented by the young. In speci- 
mens 5" or less in length, the enrollment of the beak has not 
proceeded so far, and a study may be made of its principal 
features, proving the existence of the parts said to be wanting, 
and bringing the genus into more general harmony with the 
articulates. 

Figure 3 shows the umbonal and hinge characters which ean 
be observed in a specimen about 4°" in length. The initial 
dorsal valve is shaded in the figure, and is the only convex 
portion of the valve, as succeeding growth produces a concave 
shell, making the concavity very pronounced in full-grown 
shells. It is evident that the growth-stages between the con- 
vex and coneave form were much accelerated, as the line of 
demarkation is abruptly outlined with the completion of the 
nepionie stage. 

The hinge is narrow, extending to the cardinal extremities. 
In the center is a triangular area, partially closed by a slight 
deltidial growth or deflection at the margins, and the apex of 
the ventral valve is perforate. The dorsal valve shows a much 
narrower hinge, and under the beak a slight callosity extend- 
ing into the open area below. It will at once be noticed 
that the young, or neologic, stages of growth in Koninchina 
correspond to the adult, or ephebolic, conditions in Amphielina 
and Aoninckella. 

* Classification der Brachiopoden von Thos. Davidson, E. Suess, 1856, p. 93, 
“keine Area; kein Deltidium; keine Durchbohrung am Schnabel.” Manuel de 
Conchyliologie (Fischer) Brachiopodes by D. Ghlert, 1887, p. 1292, ‘Sans aréa 
ni deltidium.” 
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It is further evident that the extremely young, or nepionic 
shell, in all these genera, was biconvex in form, and furnished 
with a well developed area and opening for the protrusion of 
the pedicle, thus agreeing with the conclusions reached by J. 
M. Clarke and the author in a study of Silurian brachiopods.* 

The perforation persists to maturity, but does not present 
any increase in size, and is probably of little functional im- 
portance. No additional increase takes place in the hinge area, 
so that the final development of these parts may be considered 
as completed in the early neologic period, subsequent to which, 
the enrollment of the beak serves more or less to conceal them. 

The calcareous spiral lamellze were first worked out by 
Professor E. Suesst (see fig. 1), but the vascular markings 
and spiral impressions on the interior of 
the valves had been well described and 
illustrated before by Dr. Woodward.t 

Nothing has been added since, except 
the important discovery made by Herr 
Zugmayer,§ that the Jamelle are double, 
both in the type species and in another 
form from the Hallstatt Beds. 

The attachment of the primary lamellze 
to the hinge plate is by two slender, diverg- 
ing crure, rising from the cardinal pro- Figure 1.—Koninckina Le- 
cesses nearly at right angles to the plane a — Spiral 
of the margin of the dorsal valve (see figs. iter Suess oe ee 
8 and 9). From their distal ends, the 
primary lamelle originate and extend directly forward for a 
short distance, and then are abruptly curved laterally, and 
gently downward, forming the beginnings or bases of the 
spiral cones. At the point of curvature, two processes are 
given off, which are marked at their origin by a notch, thence 
extending inward, they are united at the central line forming 
the loop (figs. 5 and 8). The anterior portion of the loop is 
supported or articulated with the median septum of the dorsal 
to the apex of the cone. Both lamell are free, anid disposed 
then closely follow the four volutions of the primary lamellee 
the loop. They make an anterior curve in the middle, and 
are apparently connected with, the center of the ventral side of 

The secondary or accessory lamelle take their origin at, and 
valve, making a distinct facet, indicated by a, fig. 7. 


1. 


*Memoirs N. Y. State Museum, vol. i, No. 1, Oct., 1889. The Development 
of some Silurian Brachiopoda, p. 83. 

+ Loc. cit., p. 83, tab. iii, fig. 250. 

t Manual of the Mollusca, p. 231, 1854. 

$ Noted by Davidson in British Fossil Brachiopoda. General Summary, p. 368, 
1884, 

Amu. Jour. Sc1.—Tuirp XL, No, 237.—SeEpt., 1890. 
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at an angle of about thirty degrees with each other, opening 
toward the ventral side (ig 6). On account of the shallow 
and deeply concave region occupied by the entire animal, the 
coils necessarily are directed ventrally, and the height of the 
cone is very slight. As actually measured in a specimen (fig. 
6), the diameter of the cone of spiral lamelle is 3°6"™ and its 
height is about 

Figure 10 illustrates a small translucent specimen, showing 
the form and disposition of the spiral ribbon at this period of 
growth. No fact of special consequence is exhibited, except 
that the development of the spiral apparently agrees with that 
adduced for other genera. It will be noticed also, that the 
comparative area occupied by the simple coil of one and one- 
half volutions is as great as that in a mature specimen in which 
the number of volutions has increased to four. 

The spiral impressions and vascular lines on the interior of 
the body of the dorsal valve have been so often studied and 
illustrated that there only remain for consideration the special 
features within the beak and umbonal regions. On account of 
the smallness of the specimens and the partial obscurity of some 
of the markings, all the details which should be observed have 
not satisfactorily been made out, and this is especially true of 
the muscular sears, as no well-defined muscular areas can be 
detected in the specimens examined. It is supposed, however, 
that the poorly defined regions, indicated by a in fig. 7, at the 
ends of the vascular trunks v, represent the adductor scars, but 
they are so involved with the septum and vascular markings as 
to be very indeterminable. The septum s begins at the beak, 
and is angular over the umbonal region, and rounded over the 
body of the valve, terminating in the anterior third of the 
length of the shell. At x is indicated the articular indentation 
for tle loop, as previously mentioned. The two widely diver- 
gent cardinal processes 7 become merged into the general sur- 
face of the valve before reaching the hinge extremities. Under 
their apices are situated the dental sockets 4, and on the sum- 
mits above are the bases of the processes supporting the rib- 
bons. 


Some notice should be taken of the species described by 
Swallow as Koninckina Americana* from the Kaskaskia 
group, since it is the only American form which has been re- 
ferred to the genus. Only the ventral valve was observed, 
and was described as having a punctate shell structure, and a 
“few short depressed spines near the borders,” neither of 
which characters are found in Aoninckina, but are so evidently 
productoid in their nature that the species probably should be 


* Transactions of the Academy of Science of St. Louis, vol. ii, p. 94, 1863. 
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placed with Productus. In the same paper, Swallow describes 
a Productus with a like specific designation (P. Americanus), 
and to avoid duplication, the name Productus Swallovi is here 
proposed for the species described as Koninckina Americana. 


Amphiclina, Laube, 1865.*—This genus agrees very closely 
in all its essential features with Aoninckina, so far as can be 
observed from the material studied. The hinge and beak char- 
acters, represented in fig. 2, differ little from those shown by 
the young of Aoninckina, except that the area is higher, and 
the deltidial plates well developed. This last condition is ex- 
plained by the erect position of the beak, which in that genus 
is so much incurved as to prevent the normal growth of delti- 
dial plates. 

Nearly all well-preserved specimens, both of the type species 
A. dubia Minster and A. Suwessi Laube show distinctly the 
existence of spirals, and several sections have been made pre- 
senting features similar to those represented in fig. 6 of 
Koninckina, in which the primary and secondary lamelle and 
the position of the apex of the cone are well displayed. Fig. 
1 is of a young specimen in which the lamellz on the left side 
have become displaced so that a double series of spirals results, 
while on the right side they are superimposed in their usual 
position. Fully matured individuals have four volutions in 
the ribbon as in the preceding genus. The attachments of the 
lamellze could not be made out distinctly, but they apparently 
offer no peculiar features. 

From the position and size of the spiral cones, it is evident 
that the impressions described by Laube (loe. cit.) as muscular 
scars, on the interior of the dorsal valve, must be otherwise con- 
sidered ; and it is naturally inferred that they represent ridges 
and furrows limiting the brachial regions, the diverging cardi- 
nal processes, and the vascular impressions. The parts about 
the interior of the dorsal beak agree with those represented in 
fig. 7 for the preceding genus. 

It is therefore apparently necessary to deal with Amphiclina 
and Koninckina as very closely related forms, and undoubtedly 
belonging to the same patronymic group. 


The first consideration 2f genera related to this group 
naturally deals with such forms as have previously been 
grouped with the Koninckinide. Only the classifications pro- 
posed by a few of the leading authorities need be discussed in 
this place. 

Davidson, in his Introduction to the Classification of the 
Brachiopoda, 1851-54, p. 92, proposed the family Koninekin- 


* Die Fauna der Schichten von St. Cassian, II Abtheilung, p. 28, 1865. 
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ide for the single genus Aoninckina. The same author, in 
1884, published a tabular classification in the General Summary 
to the British Fossil Brachiopoda, p. 354, in which, under the 
family Spiriferacea, the sub-family Koninckinide is given con- 
taining the three genera Anoplotheca, Koninckina, and Kon- 
inckella. 

Woodward, in the Manual of the Mollusca (1854), placed 
Koninckina as a sub-genus under Strophomena in the family 
Orthide, and also include Davidsonia in the same group. 

Dall, in 1877,* included Koninchkina, Anoplotheca, and pro- 
visionally Davidsonia, in the family Atrypide. 

The classification of Waagent resembles that proposed by 
Dall, but under the Atrypidz he includes Aoninckina, Ano- 
plotheca, and Koninckella in the sub-family Koninckinine. 

Zittelt arranges Anoplotheca, Koninchina, and Thecospira 
under the Koninckinide, and also places Amphiclina and 
Davidsonia with the Strophomenide. 

Finally, Ghlert, in 1887 (loc. cit., p. 1291, et seq.), adopts 
the family Koninckinide, putting it between the Strophomen- 
ide and Spiriferide, and including the genera: ? Davidsonia 
Bouchard-Chautereaux, 1847; Honinckina Suess, 1852; s. g. 
Anoplotheca Sandberger, 1856; Koninckella Munier-Chalmas, 
1884; ? Amphiclina Laube, 1866; ¢ Thecospira Zugmayer, 
1880; and ? Celospirva Hall, 1863. 

This grouping is the most comprehensive of those cited, as 
it adopts all the genera which have previously been placed in- 
timately with Konznckina, and besides, it includes the addi- 
tional genera Amphiclina and Celospira, although the former 
was thus correlated by Davidson, but not included in his gene- 
ral tabular classification as the presence of spires had not then 
been shown. 

In treating the various members of this family as defined 
and limited by (Ehlert, we believe that the general idea of the 
group, as expressed by the characters of the leading genus, is a 
comprehensive one, but there are yet some discordant and un- 
certain elements. Also, a more discriminating diagnosis may 
now be given, and the relations of the family (or sub-family) to 
other important groups become more apparent while its genetic 
history is more or less clearly indicated. ; 

Of course, much depends upon the taxonomic value which is 
to be allowed to the various features of the shell, and in the 
present instance we shall endeavor, in the main, to follow the 
rank generally adopted by recent authorities. 

* Bulletin U. S. National Museum,’ No. 8. Index to the names which have 


been applied to the subdivisions of the class Brachiopoda, p. 78, 1877. 
+ Geological Survey of India. Carboniferous fossils of the Salt Range, p. 447, 


1883. 
+ Handbuch der Palzontologie, I Bd., p. 680, 1876-80. 
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Before discussing the position held by the genus Davidsonia, 
attention is called to the development of the deltidium and 
seudo-deltidium, or pedicle-sheath. It has been shown by J. 

. Clark and the writer (loc. cit.), that all the species, so far 
as examined, possessing a true deltidium in the adult state, 
show that it was gradually developed in early stages of growth, 
by concrescence along the lateral margins of an open triangular 
area. Also that all species furnished with a pedicle-sheath 
have it fully developed in the earliest growth-stages which 
have been observed for these species, and the subsequent 
growth of the individual does not materially alter its general 
characters, except that it is sometimes retrogressive, the parts 
becoming atrophied or functionally obsolete. A feature of 
such importance, and so intimately connected with the em- 
bryonal growth of the shell, must be given considerable sig- 
nificance in discussing the various genera in which it is present 
or absent. 

Davidsonia has always been described as having the area 
covered by a pseudo-deltidium, and this is the first objection to 
the grouping of the genus with Aoninchina and Amphiclina. 
So far as known, the arms were not supported by a calcareous 
ribbon, but were fleshy and perhaps movable, as in Phyn- 
chonella, and furthermore, no true spire-bearing form has yet 
been shown to have a pedicle-sheath. With our present in- 
formation, exception must be made for Zhecospira, but farther 
investigation in that genus may result in proving it to have 
deltidial plates, as has been accomplished in Spirifer and Spir- 
iferina,* although these genera have commonly been de- 
scribed as having a pseudo-deltidium, as in strophomenoid 
shells. The muscular system of Davidsonia corresponds more 
closely with the Strophomenide and Productide than with 
spire-bearing genera, and in view of these facts collectively we 
reject Davidsonia from the Koninckinine. 

The genus Aoninckella should remain as placed, as all its 
characters harmonize with those included in our present un- 
derstanding of the leading genus of the group. Formerly the 
presence of a well-developed hinge area and pedicle perfora- 


tion in this genus did not agree with the characters ascribed 
to Koninckina, but this objection is now removed. 


Of the three remaining genera little of a positive nature 
can be stated without further examination of material. The 
descriptions and figures of Anoplotheca which have been given 
are not sufficient to exclude the genus nor to show that it 
actually belongs here. Calospira, however, has been clearly 
shown by Davidson to be closely related to Atrypa and Zygo- 


* Development of some Silurian Brachiopoda, pp. 78-89. 
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spira, and this position is further fortified by recent investi- 
gation. Thecospira has been mentioned as furnishing an 
apparently abnormal character in the presence of a pedicle- 
sheath, to which should be added its condition of fixation by 
the ventral valve, and the punctate shell structure. Otherwise 
the features described and illustrated by Zugmayer appear to 
agree in all essential particulars with Aoninckina. 

Therefore, it is believed, that the genera Davidsonia and 
Colospira should be omitted from the family, and that Zhe- 
cospira and Anoplotheca should be allowed to remain tenta- 
tively until further information is obtainable. 

The relations of the genus Aayserca (Davidson, 1882,) to 
this group have previously been discussed simply with refer- 
ence to the duplicate nature of the spirals,* but from what 
has been shown regarding the attachments and the loop of the 
primary lamelle, as well as the articulation with the dorsal 
septum, and the additional hinge characters in Honinckina, 
further important relationships may be adduced which it is 
believed will remove Aayseria from the Athyrinze, and lace 
it with the forms treated of in the present paper. In a recent 
study of Aayseria, the writer has found no particular in which 
to change the details of the spirals so coinpletely determined 
by the Rev. N. Glass for Mr. Davidson.t The only additional 
features to be noted are relative to the shell, and consist of a 
collosity under the dorsal beak forming the median septum, 
the well-developed cardinal processes, and the impunctate 
structure of the test. A comparison in the light of those 
facts reveals a striking similarity in most of the important 
features. 

The position of this group in the last systematic arrange- 
ment of families and genera proposed by Davidson now seems 
to belong, not at the end of the Spiriferacee as placed, but 
immediately following the Athyrine and preceding the Atry- 
pine. It is not necessary in this place to discuss the merits of 
these groups to rank as families, and the importance accredited 
to them by Davidson is here retained. 

Sub-family emend.—Diagnosis. Ventral valve 
perforate and with a hinge area, sometimes obscured by 
the involution of the beak, with or without deltidial plates. 
Dorsal valve with cardinal processes and median septum, upon 
some point of which the loop of the primary lamellee articu- 
lates. Brachial supports composed of two primary lamelle 
connected by a loop from which originate two secondary 
lamella, extending to the apex of the spiral and following its 


* British Fossil Brachiopoda, General Summary, p. 369, 1884. 
+ Ibid., Supplement to the Devonian Brachiopoda, pp. 22-23, 1882. 
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volutions. Shell in the principal generaimpunctate. Including 
the genera: Honinckina, Honinckella, Amphiclina, Kay- 
seria, ? Thecospira, ? Anoplotheca. 

Yale University Museum, May 22, 1890. 


EXPLANATION OF PLATE II, 


AMPHICLINA DUBIA Minster, sp. 


Figure l.—Ventral view of translucent specimen, showing attachments of pria- 
cipal lamellz to hinge plate and spiral coils. On left side, prim- 
ary and secondary lamellze have become separated, making double 
spiral. x 6. 

FigurE 2.—Dorsal view, showing nepionic dorsal valve, dorsal callosity, and 
hinge area, deltidium and pedicle perforation of ventral valve. 
x 6 


KONINCKINA LEONHARDI Wissmann, sp. 


FIGURE 3.—Cardinal view of portion of young specimen, showing nepionic con- 
vex dorsal shell, dorsal callosity, area, and characters of ventral 
beak. x 18. 

FigurE 4.—Similar specimen, showing slightly different features. x 18. 

Figure 5.—Dorsal view of bases of the two primary lamella 7. with loop. x 6. 

FIGURE 6.—Transverse section through a shell retaining both valves in position, 
showing cross sections of the lamelle of spiral ribbon. The con- 

* tinuous and separate character of the primary and secondary 

lamella, and their inclination to each other, are well represented. 
x 6 

FIGURE 7.—Posterior view of interior of dorsal valve showing teeth sockets, }, 
cardinal processes, j, adductor muscular scars. ¢, main trunk of 
vascular impressions, ¥, septum, s, indentation or articulating sur- 
face supporting dorsal edge of loop, 7. x 6. 

Figure 8.—Ventral view, showing form and attachments of spiral coils. The 
portion of loop and primary lamellz (/) concealed by secondary 
lamellee (/’) are represented by dotted lines. x 6. 

Figure 9.—Cardinal view of coils with ventral side uppermost. showing supports 
and attachment of primary lamelle. Secondary lamell are rep- 
resented by heavy black lines. x 6. 

Figure 10.—Dorsal view of young translucent specimen, showing form of spirals 
at this stage of growth. x 6. 


The specimens figured are in the Yale University Museum, and are all from the 
Upper Trias, of St. Cassian. 


Art. XX VII.— The effect of pressure on the electrical conduc- 
tivity of liquids ; by C. Barus. 


1. By subjecting commercial mercury to pressures between 
10 atm. and 400 atm., isothermally, I found —d/?/2=30 x 10-° 
0P, where —dR/RP is the decrement of the specific electrical 
resistance 22, corresponding to the pressure increment dP. 
If v is the symbol of volume, then from results of Grassi and 
others,* —dv/v=3x10-*dP. Hence dR/R=10 dv/v. 


* By using the later results of Amaury and Descamps, Amagat, Tait, I should 
not materially change the remarks of the text. 
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If @ be the symbol of temperature, the following approxi- 
mate results apply, isopiestically, at ordinary temperatures 
and pressures: d/’//?’=800X 10-6 00; dv/v=180X10-° 
Hence dv/v, where refers to electrical resist- 
ance considered in its thermal relations. 

2. Again by subjecting a concentrated solution of zine sul- 

hate to pressures between 10 atm. and 150 atm., isothermally, 
found less accurately, The other 
relations corresponding to the above must be estimated: 
—dv/v=50x10-* dP, —d'/R'=04 00, and dv/v=200 00. 
The chief magnitudes are here different in order and even in 
sign from those applying for mereury. For this reason the 
estimate made is sufficient for the following remarks. 

3. The liquids were compressed in capillary glass tubes, and 
allowance made for the volume changes of glass. In ease of 
mercury I used a tubular steel piezometer of special construc. 
tion, containing filamentary glass tubes. In most of the ex- 
periments the steel tube was surrounded by a jacket of ciren- 
lating cold water; but this precaution was not found essential. 

To save space I will lump my results in a graphic diagram. 
With mercury I made eight series of measurements, using two 
different Bourdon gauges for pressure measurement. The first 
of these was graduated between zero and 300 atm., and the 
other between zero and 1000 atm. The chart, in which the 
observations corresponding to the different series are num- 
bered, shows the gauges to have been in satisfactory accord. 
Otherwise there would be some obvious divergence between 
the data of series 1 to 6 made with the first gauge, and those 
of series 7 to 8, made with the other gauge. 

The chart is easily intelligible. The abscissas denote either 
pressures in atmospheres, or volume decrements per unit of 
volume. The ordinates are the corresponding decrements or 
increments of electrical resistance per unit of resistance. The 
curves for compression are in full lines and may be coérdin- 
ated either with pressure, or with volume decrement. The 
curves for thermal changes of resistance (0/2’//?’) are given in 
broken lines and can only be codrdinated with volume decre- 
ment. All the loci are nearly linear, seeing that the pressure 
interval is less than 400 atmospheres. 

4, An inspection of the chart shows at once, that to bring 
the compression loci into coincidence with the thermal loci, 
the former must be rotated around the origin in a direction 
contrary to the hands of a watch. The angle of rotation is con- 
siderably greater for zine sulphate solution, than it is for mer- 
eury. From this follows the remarkable result, that both in 
the case of the metal and of the electrolyte, the effect of 
isothermal compression is a decrement of resistance nearly pro- 
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portional to pressure; and by deduction, that the immediate 
electrical effect of rise of temperature, 02’/R’—dR/R, is a 
decrement of specific resistance both in the case of the metal 
(Hg) and of the electrolyte (ZnSO,+Aq.). This points out an 
inherent similarity between the metallic and the electrolytic 
conduction, in this instance. 

5. In J. J. Thomson’s expression for specific resistance 
R=oc=(27 8/K) (¢/mz), suppose to fix the ideas, that 3, A 
and qg are constant ; whereas m, the number of molecules split- 
ting up per unit of volume per unit of time, and « the distance 
passed over by the partial molecule moving at a mean velocity 
e during the interval of freedom ¢, are regarded variable. 
Clearly « can not be independent of m. Taking active mole- 
cules alone into consideration, supposing them to be symmetri- 


cally distributed and to move parallel to each other, e= V1/mt. 
It follows that R=(27 3¢/A) x*/e. This is in accord with the 
above data. Reduction of volume, —dv/v, isothermally by 
pressure, diminishes z only. Reduction of volume isopiesti- 
cally by cooling, diminishes both « and c. Hence the greater 
diminution of / in the former instance (pressure). Finally, 
by partial differentiation under the given conditions (d/dm) 
=—(47 Vt/m*. From this it may be conjectured 
(conjectured because ¢ and m are not independent of each 
other), that the effect on 2 of an additional number of mole- 
cules splitting up, decreases rapidly with the total number, 7, 
splitting up; i. e. that the numeric of the immediate electrical 
effect of temperature, 07?’//?’—dR/R, is smaller for the metal 
than for the electrolyte. This also is in accord with the above 
data. 

6. For solids I have only found available data in the case of 
copper. According to Chwolson,* —dR/R=13x10-* dP. 
From Everett’s tables —dv/v="6x 10-*° dP. Hence 02/R= 
2dv/v. On the other hand d2’/f’=-004 00, and dv/v= 
52x 10-° 00, whence dv/v. Hence dR/R—-dR'/ PR’ 
is negative in case of the solid metal. Comparing with $5 it 
appears that ¢22/dm probably passes through zero into a nega- 
tive region, in proportion as the number of paths which the 
current can take is indefinitely increased. 

* Chwolson: Carl’s Rep., xiv, p. 26, 1878. In case of mercury, the only 
kindred results I found are due to Lenz (Stuttgart, 1882). But they are unfortu- 
nately inaccessible. 
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Art. XX VIII.—WNotice of two new Tron Meteorites from 
Hamilton Co., Tewas, and Pugquios, Chili, 8S. A.; by 
Epwin E. HOWELL. 


1. Tue Hamitton Co. METEoRITE. 


In June of last year we secured from Professor Edgar Ever- 
hart, of the University of Texas, an iron meteorite which, 
he wrote us, was found in Erath Co. of that State. It appears, 
however, that the iron was really found in the northern part of 
Hamilton, the adjoining county. 

Mr. J. D. St. Clair, of Alexander, Erath Co., who as agent 
for the discoverer, sold the meteorite to Professor Everhart, 
has kindly furnished me with the following facts. In April, 
1887, while plowing in his field about five miles south of Carl- 
ton, Hamilton Co., Texas, Mr. Frank Kolb struck with his 
plow what he at first supposed was a stone, but which proved 
to be the meteorite in question. Whether or not he had any 
idea of its true nature does not appear, but he seems to have 
kept it about a year before turning it over to Mr. St. Clair to 
sell it for him. 


Hamilton County Meteorite, $ natural size. 


When the meteorite reached us it weighed 179 Ibs. (814 kilos), 
and was entire with the exception of a few ounces cut off by 
Professor Everhart for analysis, which he seems not to have 
had time to complete. The thinner end had been pounded 
considerably and some small fragments may have been detached 
so that when found the weight might possibly have been 180 
lbs. The two greatest dimensions are 17$ and 138 inches 
(44 33 centimeters). 

The general form is well shown in the accompanying cut, 
the underside is smoother and less sharply pitted than the 
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upper side, which was probably the forward portion during 
the latter part of its flight, but the iron although very little 
oxidized shows none of the characteristic striz and ridges seen 
in irons that have recently fallen. 

The amount of troilite found in cutting the iron is not great, 
and seems to be all distributed in comparatively thin narrow 
plates, no nodules having been seen. The largest example is 
6 inches in length and less than 4 inch in average thickness, 
with an unknown width of certainly over 23 inches. It is 
quite irregular in outline and terminates at one end in a star 
with points about $ inch long. This form, which is very sug- 
gestive of certain crystallizations of marcasite, seems to be quite 
persistent, showing substantially the same in different sections 
for 24 inches without any indication of coming to an end, any 
more than the plate with which it is connected. 

The Widmanstiitten figures are brought out with remarkable 
quickness on the application of very dilute acid, and are sur- 
passed in beauty by no iron with which I am familiar. They 
resemble somewhat the markings on the Trenton and Mum- 
freesboro irons, but more closely those of the Descubridora. 
The lines are thinner, however, and the inclosed figures smaller 
and more elongated, being in many parts a mere thread 5 to 8™™ 
in length. In this respect different parts of the same section 
vary greatly. Some of the inclosed figures are beautifully 
marked with the fine lines noted by Dr. J. Lawrence Smith 
first on the Trenton iron and called by him Laphamite mark- 
ings. 

the analyses of this and the following iron have been kindly 
furnished by Mr. L. G. Eakins of the U. 8. Geological Survey, 
through the courtesy of Professor F. W. Clarke, chief chemist. 


Analysis by L. G. Eakins. 


Specific gravity 7°95 at 27°. 
2. Tue Puquios, 

This iron was purchased by Professor Ward from the wife 
of Enrique Ravenna at Copiapo, Chili, April 26th, 1889. 
According to Sefora Ravenna’s statements it was found by her 
husband four or five years before—probably in 1884, near 
Puquios, and had been kept by them until secured for the 
Ward and Howell collection. 
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The iron reached us in an absolutely perfect condition. It 
had apparently lain for a considerable time half buried in the 
soil with its upper surface exposed to the weather and drifting 
sand which combined to bring out the structure of the iron 
without oxidization, making an exceedingly interesting and 
attractive object. 


AH 


Puquios Meteorite, $ natural size. The line «, 4, indicates where section was 
made. 


The general form of the meteorite is such as might result 
from the wearing away of a rhombic prism, one end wearing 
thinner than the other. (See accompanying cut.) The surface 
is unusually smooth, showing only a few shallow pittings. 
The two largest diameters are 10 and 54 inches (254x 14 cen- 
timeters), and the weight was 14 lbs. 7 ozs., or a trifle over 64 
kilos. 

Although the surface of this iron is unusually interesting, 
the interior proves to be still more so. The etched sections 
show that the mass has been subjected to fracture and disloca- 
tion, resulting in a distinct and undoubted “faulting” of the 
Widmanstiitten figures, and of the troilite. Most of these 
faults are so small and faint that they cannot be reproduced in 
an illustration, but are clearly seen with a pocket lens. The 
following cut of one of the etched sections, # natural size, 
and produced by photographic process, shows three of these 
lines of faulting which is the especially interesting feature of 
this meteorite. So far as I am aware these are the first faults 
noted in an iron meteorite. 

The novelty of this phenomenon and the exceeding tough- 
ness of meteoric iron, making a sharp fault seem almost an 
impossibility, require that the evidence of such a fault should 
be clear and conclusive before its acceptance as a fact; and 
such is fortunately the case. The largest fault is seen in suc- 
cessive sections for 24 inches, or as far as the iron has been 
cut, and apparently extends the entire length of the mass, the 
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throw of this fault is nearly $ of an inch (8™™). Careful ex- 
amination reveals some crusuing and branching along this line, 


Section of Puquios Meteorite, ? natural size. 


and other parts of this section and other sections show small 
fractures with slight displacements. 

These faults are clearly not produced by the impact of its 
fall upon the earth, but are a part of its earlier history, and in 
the light of some experiments made two years ago with Toluca 
iron I would suggest the probability that they were made when 
the iron was very hot—perhaps in its passage near the sun. I 
found that a piece of Toluca iron, although very tough when 
cold would crumble under the hammer when heated to a white 
heat. If we assume that the faulting of this meteorite took 
place under similar conditions of heat it seems necessary also 
to assume a contact with some other body. 

The Widmanstiitten figures call for no special remarks as 
they are sufficiently shown in the illustration. Suffice it to 
say that they are produced very readily with weak acid, that 
the finer lines inside the figures are unusually well developed, 
and are sometimes seen running parallel to the adjacent sides. 


Analysis by L. G. Eakins. 


Specific gravity 7:9: 
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Art. XXIX.— The Cretaceous of Manitoba; by J. B. 
TYRRELL, M.A., B.Sc., Geologist on the Geological Survey 
of Canada. 


STRETCHING northward through the western portion of the 
province of Manitoba, the escarpment of the Pembina, Riding, 
Duck and Poreupine Mountains has long been known as the 
approximate eastern outcrop in that province of the Cretaceous 
terranes that underlie the whole country westward to the foot 
of the Rocky Mountains. The terranes have also been known 
to consists of shales of more or less varied character, and most 
of these shales have been considered as representing the Fort 
Pierre shales of Meek and Hayden, or the Pierre shales of 
the Canadian geologists. 

During the summers of 1887 and 1889 the writer was en- 
gaged in field work in northwestern Manitoba, and part of the 
time was spent in studying the structure of this escarpment in 
the few natural sections cut by the streams flowing eastward 
into Lake Winnipegosis, and for a short distance in the banks 
of the valleys of the Assiniboine and Bird-Tail Rivers. A few 
sections in southern Manitoba were also hastily visited, and the 
logs, with typical specimens, were obtained of the well bored 
on the north side of the Riding Mountain by the Manitoba Oil 
Co., and of the well that is now being drilled at Deloraine in 
southwestern Manitoba. 

Most of the natural exposures are comparatively low and 
disconnected, so that it is rarely possible to obtain the exact 
thickness of the different terranes, but the following notes will 
give a general idea of the relationships of the different beds, 
and an approximate idea of their thickness. 

In northwestern Manitoba the Cretaceous rests unconform- 
ably on a floor of Paleozoic limestones and dolomites, which, 
wherever seen, were found to be of Middle or Upper Devon- 
ian age. These limestones are well shown around the shores of 
lakes Manitoba and Winnipegosis, and are always lying moder- 
ately horizontal, but much broken by small faults. The pre- 
Cretaceous surface of the limestone is everywhere uneven 
having been very severely eroded between Devonian and 
Middle Cretaceous times, and as is shown by these irregulari- 
ties, the erosion was still in progress up to the time when the 
country was immersed in the Cretaceous sea. Besides the 
local irregularities the pre-Cretaceous floor is shown by borings 
to have a general light slope toward the southwest or west. 

The Cretaceous of Manitoba falls very well into the groups 
that were first marked out by Messrs. Meek and Hayden, the 
Fox Hills Group being the only terrane that has not yet been 
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recognized. The following are the groups with their approxi- 
mate maximum thicknesses. 


§ Odanah 500 feet. 
Pierre Millwood 500 


Benton 
Dakotah 


The Dakotah Group, resting unconformably on the lime- 
stones of the Devonian, is composed of white or reddish sand- 
stones either cemented by a calcareous matrix or often quite 
incoherent, being then an even-grained white quartzose sand. 
This grades up into a light green and rather hard sandstone, 
commonly interstratitied with thin bands of shale. 

Very few fossils have been found in this sandstone, and 
what have been found are confined to the greenish upper beds. 
They consist chiefly of carbonized fragments of wood and conif- 
erous leaves; but the following animal remains have also been 
collected, viz: Lingula subspatulata ? H. & M., Ostrea con- 
gesta, Con., Modiola tenuisculpta, Whit. and cycloid scales of 
fishes.* 

The terrane can be seen in several exposures along the foot 
of the northern portion of the Cretaceous escarpment, and at 
a small island known as Pemican Island in lake Winnipegosis, 
forty-four miles east from the foot of the escarpment there are 
evidences of the presence of this or the overlying group. The 
exposures seen were altogether too few and small to allow of 
any exact determination being made of the total thickness of 
the group, but on account of the irregularities of the floor on 
which it was laid down it certainly varies greatly even in short 
distances. Near the northwest end of Lake Winnipegosis it 
has probably a maximum thickness of two hundred feet, while 
on the north side of the Riding Mountain, where it was passed 
through in the Manitoba Oil Co’s well on Vermillion River, 
it has, so far as can be determined from the few specimens at 
hand, a thickness of fifty-five feet. 

South of this point, which is almost on the line of the 51st 
parallel of north latitude, these sandstones have not been 
recognized in the provinee, but as they are again reported as 
occurring in Dakota and farther south, they are in all prob- 
ability continuous throughout the Cretaceous areas of Manitoba. 

Overlying the sandstones of the Dakota, the Benton Group 
oceurs as a band of dark gray, almost black, shale holding a 


* For the determination of all the fossils in the paper, except the Foraminifera 
and Radiolaria, I am indebted to Mr. J. F. Whiteaves, the Paleontologist of the 
Canadian Geological Survey. 
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considerable quantity of carbonaceous material. This shale is 
evenly bedded and breaks down readily into thin flakes, on 
which account it generally forms sloping banks. With the 
dark shales are associated thin beds of white soft sweet-tasting 
magnesian clay. In the borehole on Vermilion River the Ben- 
ton appears to be 130 feet thick, and farther north, on the 
face of the Duck and Poreupine Mountains, it continues of 
about the same thickness. It is easily recognized, even when 
good naked exposures are absent, by its characteristic property 
of breaking into more or less minute graphite-like flakes, and 
not weathering immediately into a soft clay as usually occurs 
in the less consolidated beds of the Pierre. 

In the Deloraine well this terrane has been recognized in 
specimens from a depth of about 1300 feet. Up to the present 
it appears to be quite destitute of fossils, and ironstone or lime- 
stone nodules were also only found in one or two localities. 

The Niobrara Group conformably overlies and is an upward 
extension of the Benton. The character of the rock, however, 
instead of being a soft fissile shale with little or no admixture 
of caleareous material, is a lighter gray calcareous shale or marl, 
sometimes varying to a band of moderately hard limestone. 
This is especially the case at the top of the formation where a 
band of grayish chalky limestone is generally met with. This 
band is often highly charged with pyrite. 

The rock throughout is strongly marked by the presence of 
a large number of Foraminifera belonging to such genera as 
(rlobigerina, Textularia, ete., and of the larger fossils a gigantic 
Inoceramus is very common, while Ostrea congesta, Belemni- 
tella Manitobensis, Ptychodus parvulus, Enchodus Shumardi, 
and Cladocyclus occidentalis have also been recognized. 

The outerop of this terrane has already been recorded in 
Manitoba by Dr. Dawson from the Boyne River, twenty-five 
miles north of the 49th parallel of latitude. Dr. Selwyn has 
recognized its occurrence on the Assiniboine River thirty miles 
above Portage la Prairie, and Dr. Spencer also discovered it in 
the valley of Swan River. South of the 51st parallel of lati- 
tude, the Riding Mountain has not been examined, but from 
the Ochre River northward, along the face of the Riding, Duck 
and Poreupine Mountains, this formation is easily recognized 
in the valleys of many of the streams that cut deep gorges 
through the drift. It often weathers out in steep or vertical 
cliffs and may easily be recognized as a gray calcareous shale 
having a more or less mottled appearance from the presence of 
large numbers of Foraminifera, and occasionally included bands 
of chalky limestone. 

Throughout the greater portion of the area it does not 
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exhibit any very great thickness, generally ranging from 100 
to 150 feet. In the Manitoba Oil Co’s bore on Vermilion 
River it appears to have a thickness of 130 feet. Its total 
thickness is very rarely seen, but on North Pine Creek it is 
less than 400 feet and possibly is not half that thickness, while 
on Bell River on the eastern face of the Porcupine Mountain 
it is probably less than 250 feet. In the Swan River Valley, 
however, a total thickness of 470 feet in all was seen, and it is 
not improbable that the lowest 70 feet was not seen, giving for 
this locality a total thickness of 540 feet ; the strata are very 
nearly or quite horizontal, and this must be regarded as a local 
thickening of the formation. 

Grading upward from the top of the Niobrara Group, the 
Pierre shales are seen to occupy the summits of all the higher 
lands of the Riding, Duck and Porcupine Mountains. In the 
Riding Mountain and farther south the Pierre is found to be 
moderately well marked off into two subdivisions. The lower 
subdivision, which for convenience may be designated the 
Millwood Series, is composed of dark gray soft clay shales 
very similar to those already described by Dr. Dawson, Mr. 
M’Connell and the writer from Alberta and Assiniboia. These 
beds are well shown at the village of Millwood on the Assini- 
boine River close to the crossing of the Manitoba and North- 
western Railway, and here as elsewhere they include a con- 
siderable number of septarian nodules of ferruginous limestone. 
These nodules hold many beautiful specimens of typical Pierre 
fossils, such as Scaphites nodosus var. quadrangularis, Lucina 
occidentalis, Baculites compressus, Pteria linguiformis, Ino- 
ceramus tenuilineatus, I. Sagensis var. Nebrascensis, Nucula 
sp., Entalis paupercula, Dentalium gracile? elytron of a 
small beetle, and fragments of scales of fishes and tests of crus- 
taceans. Professor H. Y. Hind has also recorded, probably 
from this series, Anomia Flemingi, Inoceramus Canadensis, 
Leda Hindi, Lunatia obliquata, Cinulea concinna, and an 
undetermined species of Ammonite. 

On the face of the Duck and Poreupine Mountains in the 
valleys of North Pine and Bell Rivers, a dark gray clay shale 
is exposed about the base of this series, which also contains a 
large number of beautifully preserved Radiolaria, chiefly of 
the genera Dictyomitra and Sethocapsa? the former genus 
being represented by D. multicostata Zittel, described from 
the chalk of Brunswick. 

These dark gray clay shales are overlain by a great thickness 
of light gray rather hard clay shales which are locally known 
as “slate,’ and which from their typical development at 
Odanah, near Minnedosa, on the Little Saskatchewan River 
may be called the Odanah Series. Throughout the series are 
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many beds of septarian ironstone nodules, but very few of 
these nodules are compact like those in the Millwood Series, 
but are generally cut by numerous veins of crystalline calcite. 
No fossils were found by the writer in these shales. 

The cliffs of this terrane generally weather with a more or 
less sloping surface, but in railway cuttings or by some streams 
where erosion is very rapid, they rise almost vertically, present- 
ing a general lead-gray appearance. The beds are also much 
tissured, and iron-stains are everywhere seen along the lines of 
fissure. On a fresh surface the shale can be readily cut, but it 
quickly hardens on exposure to the atmosphere, and the streams 
cutting through it have their banks strewn with lenticular peb- 
bles derived from it. In some places, as in the valley of the 
Little Saskatchewan River, alluvial beds of these pebbles are 
being used as ballast for the railway. 

The Odanah Series is of considerable economic importance 
to the country, as, being very much fissured, it allows water to 
flow readily through it, and is thus the source from which 
many of the wells in western Manitoba obtain their supply of 
water. It is well shown west of the escarpment on both the 
Pembina and Riding Mountains, but probably on account of 
the paucity of sections, it has not yet been recognized farther 
north. 

The whole thickness of the Pierre in Manitoba is about 1000 
feet. The Millwood Series, as seen on the northern face of 
the Riding Mountain, has a thickness of between 450 and 500 
feet, while about 300 feet of the overlying Odanah series is 
there also seen, reaching near to the summit of the mountain and 
being immediately overlain by the drift deposits. The top of 
the Odanah series is not seen in the Riding Mountain, but 
farther south Dr. Dawson gives the thickness of the upper 
portion of his Pembina Mountain group, which represents this 
series, as at least 300 feet.* 

At the village of Deloraine in southwestern Manitoba and 
close to the northern face of the Turtle Mountain, the Tank- 
well on the Pembina Mountain branch of the Canadian 
Pacific Railway strikes the Odanah shales at a depth of about 
90 feet, and a deep well close beside it does not strike the 
Niobrara till a depth of 1000 is reached, giving a thickness for 
the Pierre of 910 feet. At the foot of the Turtle Mountain a 
band of hard gray caleareous sandstone crops out in various 
places, and taking this to represent the base of the Laramie, 
though no fossils have as yet been recognized from it, the 
whole thickness of the Pierre would be given at a little more 
than 1000 feet. Considering the Millwood Series as having a 


* Report on the Geology and Resources of the 49th Parallel, by G. M. Dawson. 
p. 85. Montreal: 1875, 
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thickness of 500 feet, a thickness of about 500 feet would 
remain for the Odanah Series. 

The Laramie has nowhere been recognized in northwestern 
Manitoba, the Cretaceous being there immediately overlain by 
a great thickness of glacial and post-glacial deposits, and in 
southern Manitoba the only place from which it has been 
recorded is in Turtle Mountain,* and though the beds here 
have since been hastily examined, their thickness has not been 
determined. The sandstones of this terrane are associated 
with beds of lignite that will furnish valuable local sources of 
fuel-supply for Manitoba. 

Ottawa, May Ist, 1890. 


Art. XX X.—On Mordenite ; by Louis V. Prrsson. 


UNDER the name of mordenite in 1864, Howt published 
description of a new zeolite, occurring at Morden and Peter's 
Point, Nova Scotia. To this species he assigned the general 
formula RO, R,O,, (SiO,), 6H,O. The correctness of this 
formula has long been considered doubtful, owing to the high 
ratio of silica to the bases and it is supposed that How analyzed 
a mixture of some zeolite with silica, more especially as his 
mineral did not occur in distinct erystals. It will therefore 
be of interest to announce the re- discov ery of this interesting 
species in a new locality, to present a new analysis of pure 
material, proving the correctness of How’s work, together with 
a discussion of its composition and a description of its erystal 
form and other physical properties. 

The material upon which the present work is based I col- 
lected in October, 1889, while engaged in temporary field work 
on the Yellowstone Park division of the U. S. Geological Sur- 
vey, in western Wyoming. The locality was one of the high 
points of the ridge running eastwardly from Hoodoo Moun- 
tain, and forming part of the divide between branches of Cran- 
dall Creek whose waters run into Clark’s Fork and the head of 
the Lamar River or east fork of the Yeliowstone. The locality 
is several miles from Hoodoo Mountain. The mordenite 
occurs lining the amygdaloidal cavities of a mass of decom- 

osed basalt, one of the former inclusions in the basic breccia 
fo orming the ridge. At the time it was unfortunately supposed 
to be one of the commonly occurring zeolites and only a small 
specimen was secured. Recently, while examining some ma- 


* Dr. Selwyn, on Boring Operations in the Souris Valley. Report of Progress. 
Geol. Survey of Canada, 1879-80, p. 114. 
+ Journal of the Chemical Soc., IT, ii, p. 100, 1864. 
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terial obtained in that region, this specimen came to light and 
as some tests failed to classify it, a complete investigation was 
undertaken with the results here presented. In order to obtain 
enough material for analysis nearly the whole of the specimen 
had to be sacrificed. As the mordenite occurs in very small 
crystals, one of average size measuring under the microscope 
1" in height and breadth by about -4"™ in thickness, it would 
have been impossible to pick out sufficient pure material for 
analysis. 

A preliminary specific gravity determination showed it to 
be about 2°14 and it was therefore determined to separate it 
by means of the Thoulet solution, it being so much lighter 
than the pyroxene and other minerals that might be expected 
in the basalt. The specimen was therefore fine enough 
to pass through an 80 mesh sieve, washed free from dust and 
twice separated by the Thoulet solution. In the last operation 
the mordenite floated on a solution of 2°179, and sank when 
the density was lowered to 2°119. Its specific gravity is there- 
fore between these two determinations. The density of the 
Thoulet solution was taken with a Westphal balance. 

The material thus obtained after washing and drying, proved 
on examination under the microscope, to be of exceptional 
purity, consisting wholly of crystal fragments, showing charac- 
teristic outlines and cleavage, and with no adherent particles 
of any foreign substance. The greater part were perfectly 
transparent and colorless, occasional fragments showed a very 
pale brownish discoloration in spots, as if due to the infiltra- 
tion and deposition of a minute amount of iron ore or organic 
matter into cleavage cracks. In no respect as to appearance or 
their action on polarized light did these latter differ from the 
colorless pieces. 

A test was again made with the Thoulet solution to ascer- 
tain if any difference in specific gravity could be found 
between the two. Very careful testing failed to show any 
whatever. Both floated and sank at precisely the same densi- 
ties and in precisely the same proportion. Great confidence is 
therefore felt in the purity of the material operated upon. 
The perfect separation by the Thoulet solution was no doubt 
due to the heavy, crumbly nature of the basalt with which the 
mordenite was associated and its own brittleness and low spe- 
citie gravity. By this means about one gram of the pure min- 
eral was obtained. It was thoroughly washed and dried at 
about 70° F. It was then finely powdered and subjected to 
analysis. A preliminary test dened that the mineral was 


scarcely attacked by boiling hydrochloric acid. The material 
was therefore divided into two equal portions and in the first, 
which was brought into solution by a mixture of sulphuric and 
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hydrofluoric acids, everything was determined except the silica. 
The second portion was subjected to a sodium carbonate fusion 
and everything determined save the alkalies. 

The water was first determined in both portions by ignition. 
It was given up and the weight became constant at a moderate 
red heat. Before determining the water in No. I, it was found 
that the powdered mineral lost about 3°6 per cent of water by 
one hour’s exposure to a heat of 100°C. The process for 
determining magnesia and the alkalies was as follows. After 
separating in No. I, the alumina and ferric oxides by ammonia 
and the lime by ammonium oxalate, the filtrate was evaporated 
and ignited gently in a platinum dish until all ammonium salts 
were driven eff. The residue was then dissolved in a little 
water, and a roughly estimated amount of previously purified 
barium hydroxide added. By this means all the sulphuric 
acid and magnesia present were thrown down and the alkalies 
obtained in the filtrate in a form suitable for conversion into 
chlorides and for determination, after the excess of barium 
hydroxide had been removed by ammonium carbonate. The 
trace of magnesia was then easily separated from the precipitate 
of barium sulphate by hydrochloric acid, filtered off and deter- 
mined. 

The analysis was at all points carried on both as a qualitative 
as well as a quantitative one. It yielded the following results. 


I. Mean. Ratio. 


SiO, 66°40 66°40 1:106 9°00 
11°32 11°01 1084 
"62 "52 0036 
1°89 1°98 0346 ) 
"20 ‘14 0042 | 
H,O 13°31 13°31 3° 7394 


Tew, 


From these ratios it will be seen that the mineral agrees 
closely with How’s general formula RO, Al,0,(SiO,),6H,O and 
if the slight amount of magnesia is taken as replacing lime it is 
evident that the protoxide bases are CaO: Na,O:K,O::1:1:1. 
The composition is then (4K,0, 4Na,O, 4CaO) Al,O, (SiO,), 
6H,O. In the type of mordenite analyzed by How there was 
only a slight trace of potash, and his composition showed 
(4Na,O, #CaO) Al,O, (SiO,), 6H,O and in the present mineral 
one molecule of K,O replaces one of CaO in How’s type. The 
ratios show a slight deficiency of the bases. For the sake of 
comparison we give below the theoretical percentages calcu- 
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lated for this formula and also present How’s analysis and 

theory. 
Mean 3. Theory. How &. Theory. 
SiO, 66°40 65°72 68°40 66°73 
Al,O, (Fe,O,) 11°74 12°53 12°77 12°74 

CaO (MgO) 2°11 2°27 3°46 4°62 
K,O 3°58 3°82 
a 2°27 2°52 2°35 2°56 
13°31 13°14 13°02 13°35 


Totals, 99°41 100°00 100-00 100°00 


If, instead of accepting How’s formula we take the ratio of 
the bases to the silica as found by my analysis, it will be seen 
that they give with remarkable exactness RO: Al,O, : SiO,: H,O 
as 1:1:10:6%. The formula becomes in this case (4K,O, 
4Na,O, 4CaO) Al,O, (SiO,),, This becomes in gen- 
eral 3RAI,Si,,O,,+20H,O, the three Rs being replaced by a 
molecule each of potash, soda and lime. 

In 1886, under the name of ptilolite, Cross and Eakins* de- 
scribed a new zeolite from Jefferson Co., Colorado, which, 
like the mordenite, oceurs as a secondary formation in a basic 
lava. As the result of their investigations they assigned to the 
mineral the general formula RAJ,SijO.,+5H,O, in which R 
consisted of lime, potash and soda, not however in any simple 
ratio. The similarity of these two formule is very striking, 
and it seems evident that the two minerals belong to the same 
group of zeolites, the ratio of bases and silica being the same 
in each, the chief difference being that the ptilolite contains 
one-quarter less of water. In the crystal form and optical 
properties, however, the two zeolites are entirely unlike. 

While this formula for mordenite confirms the work of 
Cross and Eakins in the existence of these very acid hydrous 
silicates, which can no longer remain doubtful, and the theo- 
retical percentages calculated for it agree with very great 
closeness with the given analysis, it will be best, however, to 
retain the composition given by How on account of its greater 
simplicity and because it differs but slightly from the above. 

In the symmetry of its crystal form mordenite is monoclinic 
and also isomorphous with heulandite. The crystal habit is 
shown in the figure and is remarkably similar to heulandite 
from Jones’ Falls, near Baltimore, Md. The only forms 
observed were ¢, 001, O; b, 010, 2-2; 7, 450, 4, 201, -2-7, 
and s, 201, 2-7. The measurements were made on a Fuess 
goniometer, using the 0 ocular of Websky. From the small 
size of the crystals and poor reflections, owing to dullness of 


* This Journal, vol. xxxii, pp. 117, 1886. 
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the faces and to striations due to a repetition of the crystal 
form in parallel position, a considerable series had to be examined 
before any sharp reflections could be ob- 
tained. No sharp reflections could be ob- 
tained from any clino-pinacoid, since from 
the separation of cleavage plates it was in- 
variably too rough to reflect well. Finally 
one crystal was found which gave very fair 
and distinct reflections in the prismatic 
zone and from the orthodomes. Another 
gave good reflections in the zone of symme- 
try. From these the following (supple- 
mentary) angles were taken as fundamental : 


-< 


cat 001.201 = 63° 40’ 
tas 201.201 = 50 12 


and from these we calculate the axial ratios 

a:b:c:: ‘40101: 1: ‘42623, angle B=88° 304’; 
and for heulandite we have, 

a:b: c:: ‘40347: 1: :42929, angle B=88° 
adopting the orientation given the latter species by Des 
aaa Only one other satisfactory measurement couid be 
made : 


Calculated, Measured. 
La 450 450 = 53° 15’ 52° 44’ 
§2° 33’. 


The only difference then between the mordenite and the 

Jones’ Falls erystals of heulandite is that the prism occurring 

on the latter if taken as I (110) requires the similar prism on 


the mordenite to be (450) 7—§. 

The crystals oceur attached at one end upon their prismatic 
faces. They form groups from growth parallel to the elino- 
pinacoid and are also somewhat radially disposed. The cleav- 
age is eminently clino-diagonal and the luster of the clino- 
pinacoid is pearly, so that cleavage fragmenis resemble small 
nacreous fish scales. Under the polarizing microscope, using 
cleavage plates of the mineral which furnish sections parallel 
to the clino-pinacoid, it was found that the plane of the optic 
axes is normal to this face. The direction of extinction is 
negative, according to the scheme adopted for the plagioclase 
feldspars and inclined about 15° to the clino-diagonal axis. 
This axis of elasticity = cand /=a. The optic angle is large 
and it is uncertain whether c or ais the acute bisectrix ; the 
double refraction is weak, high polarization colors being shown 
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only by the thickest sections between crossed nicols, while 
thin sections show gray of the first order. The hardness of 
mordenite is about 3. How gives 5 for his mineral. While it is 
difficult to ascertain the exact hardness of a species occurring 
in such small brittle crystals it was certainly not so hard as 5, 
and 3 is believed to be more correct. Before the blow-pipe 
mordenite does not exfoliate; it gives off its water readily, 
practically without changing its form, and melts with some 
difficulty to a white enamel. 

The writer desires at this place to express his obligations to 
Mr. Arnold Hague of the U.S. Geological Survey, to whose 
kindness the collection of this mineral was due, and to Prof. 
8. L. Penfield for valuable assistance and advice. 

Mineralogical Laboratory, Sheffield Scientific School, April 14th, 1890. 


Arr. XXXI.—Geology of Mon Louis Island, Mobile Bay ; 
by Dante, W. Lanepon, JR. 


In 1855 Tuomey* was handed some fossiliferous, ferruginous 
sandstone from the western shore of Mobile Bay, containing 
impressions of Cardium magnum, Ostrea Virginica and a Mod. 
iola resembling JZ. demissa, but was unable to fix definitely 
the locality. In 1885 Dr. Geo. H. Taylor, of Mobile, gave the 
writer a small box of shells obtained from the mud dredged in 
the channel of Mobile Bay, some ten miles from the Gulf. 
From their physical appearance they were supposed to be fossil 
—perhaps Pliocene or even Miocene, and with the idea of es- 
tablishing this fact they were submitted to Mr. T. H. Aldrich, 
of Bloeton, Ala., who in turn forwarded them for identification 
to Mr. W. H. Dall, of the National Museum. Mr. Dall decided 
-that they were recent shells now living in the deeper waters of 
the Gulf and probably washed in the bay by submarine currents. 
Some time later Dr. Taylor submitted another lot of shells con- 
tained in the same matrix, an impalpable blue mud, and said to 
have been found on the Mon Louis led, some fifteen miles be- 
low Mobile. <A trip to the island proved its identity with Tuo- 
mey’s locality, “ Yellow Jack” being a creole patriarch whose 
descendants still inhabit Mon Louis. As was stated by Tuomey’s 
informant, this fossiliferous stratum was found to be about 
three feet above mean tide, and was clearly the oxidized and 
lithified phase of the shell-bearing blue mud occurring at 
various elevations along the coast of the island to within about 
four miles of the Gulf, and found in the dredged channel of 
the Bay. These blue mud deposits are sometimes filled with 


* 2d Bien. Report on Geol. of Ala., pp. 149-150, 1859. 
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shells, at others free from organic life, at times taking the form 
of extensive oyster beds, at others having more marine charac- 
teristics, containing Watica duplicata, Arca transversa, Car- 
dium magnum, Pecten sp.?, et als. 

Wells dug in the vicinity demonstrate the continuity of this 
bed inland, and Hilgard* has noted its occurrence farther west- 
ward. These wells reveal, too, a substratum of fetid black clay 
containing cypress logs, what seems to be the remains of a sub- 
merged cypress swamp. An interesting fact is that these same 
fetid clays have been encountered in wells dug in the suburbs 
of Mobile, but so far as the writer has been able to ascertain, 
the shell bed has never been found so far north. 

Overlying these sheil beds on Mon Louis Island and making 
the surface soil through south Mobile County are series of 
cross-bedded sands and loams usually very light colored and 
devoid of clay or pebble beds. These beds are about fifteen 
feet thick and are quite similar to the beds of sandy loam found 
in the western part of the city of Mobile. MceGee* has deter- 
mined these last named loams as belonging to his Appomattox 
group, and should his identification prove correct it would 
change the age of the Appomattox to a more recent date than 
he now seems to suppose. 

It establishes, however, a further extension inland than 
that marked by the present coast line and a fluctuation in the 


elevation of the floor of the Gulf in post-Tertiary times, which 
fact is believed to have not been previously noted. | 
Yincinnati, O., June 30, 1890. 


Art. XXXII —On Leptenisca, a new genus of Brachiopod 
Srom the Lower Helderberg group; by CHARLES E. BEECHER, 
Ph.D. (With Plate IX.) 


THE species which is here proposed as the type of a new 
genus has long been considered as belonging to Leptwna, and 
was thus described in 1859.+ In general external appearance, 
both forms agree very closely, but on careful examination, some 
differences may be detected and a comparison of the internal 
features reveals marked distinctions which cannot be included 
within the limits of a single genus. 

The probability of a needed separation was significantly in- 
dicated by Professor James Hall, in a reference to figures of 
this species published in the Report of the State Geologist for 
1882,t where it was designated as Leptena ? (sub-genus ?) con- 

* Agric. and Geol. of Miss., pp. 154-156, 1860. 
+ Pal. N. Y., vol. iii, p. 197, Pl. XVIII, fig. 2, 1859. 
¢ Id. explanation of plate (xv), 46, figs. 30, 31, 1883. 
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cava Hall. Mr. J. M. Clarke has also called the writer’s 
attention to some of the peculiarities of this group, and to 
one or more new and interesting associated species which he 
has recently discovered, and which are congeneric. 

As the type species is amovg the rarer forms from the 
Lower Helderberg strata, it is probable that lack of material 
has prevented any one from determining its principal charac- 
ters. Up to this time, no dorsal valve has been described or 
illustrated, and the features of the ventral valve have not been 
considered of sufficient moment or determination to warrant 
a separation from Leptena. 

The material studied by the writer comprises six specimens, 
three of which are separate valves, one ventral and two dorsal. 
Also, the original types in the American Museum of Natural 
History in New York City have been examined, and it is now 
evident that we have enough knowledge of the species to 
remove it from Leptena, and to draw some interesting com- 
parisons with forms which hitherto have had no apparent rela- 
tionship to it. 


gen. nov. 


Shell coneavo-convex, attached to foreign objects by calcare- 
ous cementation of the ventral beak. Valves articulated by 
teeth and sockets. Dorsal or socket valve (figures 4, 5) con- 
cave; interior with a broad, more or less defined, spiral im- 
pression on each side of the median line, making a single 
volution. Adductor impressions small. Cardinal line narrow, 
bearing in the center two prominent, bilobed, cardinal pro- 
cesses, separated to admit the vertical septum in the opposite 
beak (figures 2, 3). 

Ventral valve (figure 1) convex, area elongate, triangular, 
fissure covered with a pedicle-sheath. Cardinal muscular scar 
supported on or limited by two elevated lamelle. Cavity of 
beak divided by a vertical septum, on each side of which, in 
the anterior half, is a small adductor sear. Shell structure 
punctate. Type Leptena concava Hall. 


Besides the foregoing essential characters presented by the 
type species, there are others which are mainly of specitic in- 
terest. Both valves are strongly papillose on the interior, and 
the dorsal has a low ridge within the margin, impressed by the 
vascular lines) The surface ornamentation consists of fine 
alternating interrupted radiating strive, very closely resembling 
the seulpture of many species of Zeptwna. 

There appears to be little in common between this species 
and Leptena of the L. transversalis ty pe, except in the articula- 
tion of the valves, the punctate shell structure, and the general 
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form and surface ornamentation. The more important internal 
characters, such as the cardinal muscular lamellae, small dorsal 
adductor scars, spiral impressions, attached ventral valve, and 
cleft dorsal callosity, are incompatible with that genus as ex- 
pressed by the species Leptwna transversalis Dalman, 

The muscular sears and hinge characters are similar to the 
strophomenoid group, but on the other hand, the Productide 
possess many elements which find an expression in Leptenisca, 
and it is evidently genetically related to that family and may 
be considered as an ancestral form of Strophalosia. 

With this view, the spiral markings on the interior of the 
dorsal valve represent the common reniform impressions of 
the Productide, and not true brachial impressions, such as 
occur in Aoninckina. Compare tigure 5 with typical Stroph- 
alosia represented in figures 6 and 16. 

Yale University Museum, May Ist, 1890. 


ArT. XXXIIL—WNorth American Species of Strophalosia ; 
by CuarLEs E. BeEcHerR, Ph.D. (With Plate IX). 


THE little shells described in this paper from Carboniferous 
and Devonian foymations of North America are always found 
attached to some other organism, and none have yet been 
noted which reach the size and spinoseness of their Permian 
congeners. They were evidently derived from free ancestral 
forms, as they all exhibit a pedicle-sheath, although from their 
habit of fixation a pedicle would be functionally useless. It is 
natural to suppose, however, that in their extremely early 
stages, the shells were unattached, and simply anchored by a 
pedicle, as in ordinary brachiopods, and after a brief free ex- 
istence, they fixed themselves to some foreign object by their 
tubular spines, and by calcareous cementation of the ventral 
valve. In many cases the specimens are found gregarious, as 
many as twelve having been seen on the shell of a single gas- 
tropod, which itself was commensal with a crinoid (see fig. 24). 

The first specimens discovered by the writer were found 
upon individuals of /?/atyceras equilaterale Hall ; among some 
collections made by Professor F'. H. Bradley and Rev. D. A. 
Bassett, from the Keokuk shales, at Crawfordsville, Indiana. 

Subsequent search resulted in determining that the species 
described as Crania radicans Winchell, belonged to the genus 
Strophalosia. Soon after this, Mr. Charles Schuchert kindly 
called my attention to a third and minute species, which he 
had discovered among some specimens of larger brachiopods, 
collected by Mr. R. R. Rowley from the Choteau limestone of 
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Missouri. Besides these three species, others from various 
formations have been described and referred to different genera 
which, it is believed, will eventually be included under StropA- 
dlosia, and others thus determined may ultimately be placed 
elsewhere. Several will require the reéxamination of the type 
specimens, and the study of additional material, before any 
fixed conclusions can be reached, so that they will be but 
briefly noticed in this place. 


Productella truncata Hall,* from the Marcellus shale, uni- 
formly shows a truncation or cicatrix of the ventral beak, indi- 
eating an early condition of attachment which is very sugges- 
tive of Strophalosia. This relationship was recognized by 
Professor Hall in 1857 (loc. cit.), where he says in some 
general remarks on the “ Producti of the Hamilton and Che- 
mung groups:” “ Among these are several forms which ex- 
ternally have the form of Strophalosia.” J. F. Whiteaves, 
I.G.S.,+ recently again recognized these relations, and refers 
to the species as Lroductella (Strophalosia ?) truncata. Ue 
also illustrates a specimen of Strophalosia productoides Mur- 
chison, from the Devonian (Hamilton) rocks on the Athabasca 
River, identified by Thomas Davidson, and this, so far as 

- known, is the first unqualified recognition of the genus in 
North America. Chonetes muricatus Hall,t offers about the 
same amount of evidence as Productella truncata, and may 
tentatively be placed with Strophalosia. 

Dr. Shumard in 1858§ described a species from the Permian 
of Texas as Aulosteges Guadalupensis, and in a subsequent 
paper in the samé volume, he again refers to it as Strophalosia 
(Aulosteges) Guadalupensis, giving two figures in illustration. 
The writer is unable, either from the figures or description, to 
express any definite opinion as to its generic relations, and 
doubts whether it will go into either of the two genera men- 
tioned. 

In 1864, Professor Winchell provisionally referred a species 
to Strophalosia| with the specific name of nwmmularis, which 
apparently belongs to this genus or to Productus. In this 

instance, again, further examination of specimens is requisite. 


The principal object of these citations is to call attention to 
the species which have been referred to Stropha/losia, and to 
suggest others which may ultimately go with it. The two 


* Tenth Ann. Rept. N. Y. State Cab. Nat. Hist., p. 151, 1857. 

+ Contributions to Canadian Paleontology, vol. i, pt. II, p. 112, 1889. 

¢ Pal. N. Y., vol. iv, p. 142, 1867. 

§ Transactions of the St. Louis Academy of Science, vol. i, p. 292, 1858. 
| Proc. Acad. Nat. Sci. Philadelphia, vol. xv, p. 4, 1864. 
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following species yield more positive evidence: Crania radi- 
cans Winchell* and Awlosteges spondyliformis White and St. 
John.t+ 

The first is here illustrated by figures 14-17, Plate IX, and 
is seen to agree with typical Strophalosia in every essential 
feature. The second (Avwlosteges spondyliformis), from the 
Upper Coal Measures of Iowa, in many respects, resembles the 
species here described from the Keokuk, but in general form 
it is more like the European Permian types. The authors 
give the accompanying description, which well expresses the 
characters in accord with Strophalosia. 

“Shell minute, parasitic, subtriangular in outline, greatest 
width near the front margin; posterior half of the lateral 
margins straight; front broadly rounded, and slightly emar- 
ginate. Ventral valve not very deep, attached to foreign 
objects by its spines, which are numerous and rather long; 
area not quite so high as wide, retreating from the hinge line 
towards the beak ; pseudodeltidium small and not very promi- 
nent.” 

“ Dorsal valve slightly concave, a little more so toward the 
front margin; surface marked by somewhat prominent con- 
centric lines of growth, having always fewer spines than that 
of the ventral valve, and sometimes none.” 

The number gf spines shown in the specimen figured by 


them is eleven, and attention is called to the fact that the 
specimens were found attached to Chetetes and Campophyllum. 


From present information, therefore, the genus Strophalosia 
may be considered as having the following American species, 
some of which, however, are doubtfully included. 


Strophalosia radicans Winchell. Hamilton group. 
Strophalosia productoides Murchison. Hamilton group. 
Strophalosia scintilla Beecher. Choteau limestone. 
Strophalosia Keokuk Beecher. Keokuk group. 
Strophalosia spondyliformis White and St. John. Upper 
Coal Measures. 
Strophalosia truncata Hall. Marcellus shale. 
Strophalosia ? muricata Hall. Chemung group. 
Strophalosia? nummulina Winchell. Marshall group. 
Strophalosia ? Guadalupensis Shumard. Permian. 


Several original illustrations of typical Permian species are 
introduced on Plate IX for the purpose of comparison both 
with the American Strophalosia, and with the genus Lepte- 
NISC. 


* Rept. Lower Peninsula Mich., p. 92, 1866. 
+ Trans. Chicago Acad. Sci., vol. i, p. 118, 1868, 
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Descriptions of Species. 


Strophalosia radicans Winchell, sp. (Plate LX, figures 14-17). 
Shell broadly elliptical, or ovate, wider than long; greatest 
width near the middle. Ventral valve conforming to the sur- 
face of attachment, except at the elevated and free edges, 
which are usually furnished with from ten to twenty tubular 
spines extending downwards and adhering to the object of 
fixation; hinge with two strongly developed, slightly oblique, 
cardinal teeth; cardinal muscular impressions small, separated 
by a slight ridge or septum. Dorsal valve convex at the beak, 
flat or concave below, marked by lamellose concentric lines of 
growth, and by a row of oblique wrinkles along the cardinal 
line ; interior with a conspicuous, narrow, and elongate bifid 
cardinal process extending beyond the hinge, and with deep 
dental sockets on each side ; adductor muscular scars well de- 
fined; septum only developed in the central portion of the 
valve; reniform impressions distinct, enclosing a comparatively 
small and strongly pustulose area. 

A ventral valve has a width, excluding spines of 75™, 
and a length of 5°5™™. The dorsal valve, figure 16, measures 
8" in width and 5™™ in length. 

When well preserved, the spines are very rugose, and have 
much the appearance of a minute annelid tube, as represented 
in figure 17. They often extend 4" beyond the edge of the 
shell, but are not so numerous nor so elongate as in S. Aeokuk. 

A small ventral valve, growing in a cavity in the epitheca 
of a coral,-is attached only by the beak, and by spines from the 
cardinal margin. The remainder of the valve is free, and the 
whole form is very convex, with the surface marked by irregu- 
lar lamellose striz and by infrequent short spines, which 
become stronger and more elongate near the surface of attach- 
ment. 

Geological position.—Shales of the Hamilton group, on spe- 
cimens of Acervularia Davidsoni E. and H., and Zaphrentis 
Traversensis Winchell, Little Traverse Bay, Michigan. Pre- 
sented to Yale University Museum by Professor Alexander 
Winchell. 


Strophalosia scintilla sp. nov. (Plate IX, 10-13). 


Shell minute, broadly ovate, widest across the middle. Dor- 
sal valve convex at the beak, flat or concave below; beak in- 
conspicuous ; interior with small adductor muscular scars ;_ pus- 
tulose near the margins; reniform impressions not defined in 
the single interior of this valve observed. Ventral valve 
cemented to foreign objects; margin elevated and usually 
furnished with a variable number of short procumbent slender 
spines, not exceeding six in the specimens examined; hinge a 
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little shorter than the width of the shell, with a narrow trian- 
gular central fissure, covered by a pedicle-sheath ; teeth well- 
developed; cardinal muscular scars small, obscure, confined to 
the umbonal cavity. 

A specimen of medium size measures 2°6™" in width, and 
1°6™ in length. 

Some examples, as in figure 11, are without marginal spines, 
and none have shown them developed along the hinge, as is 
characteristic of the other species here described. All the 
individuals observed have been found attached to larger forms 
of brachiopods of the genera Productella, Spirifer, Syringo- 
thyris, and Cyrtina. 

Geological position.—From the Choteau limestone, Pike 
County, Missouri. Collected by R. It. Rowley, and loaned to 
the writer by Charles Sehuchert. 


Strophalosia Neokuk sp. nov. (Plate IX, figures 18-24). 

She!l broadly elliptical or ovate, truncate along the hinge. 
greatest width usually near the middle of the length. Ventral 
valve attached by its central portion; margins furnished with 
numerous, often crowded, spines serving as additional points 
of attachment to foreign objects; area triangular, with a nar- 
row fissure covered by the pedicle-sheath ; cardinal teeth well- 
developed ; muscular scars faintly detined and separated by an 
obscure median septum; interior finely pustulose and marked 
about the margins by openings leading into the tubular spines. 
Dorsal valve coneave, convex on the umbo and beak; surface 
smooth or marked by a few concentric wrinkles; cardinal pro- 
cess present ; interior not observed. 

The largest specimen observed has a width of 11™™, and an 
individual of average size measures 6°5"" in width and 4:8"™ in 
length. 

All the specimens which have thus far been found are on 
shells of Platyceras. Many of the latter were attached to the 
tegmina of crinoids, as they frequently occur at Crawfordsville. 
Indiana. In a collection comprising about two hundred Platy- 
ceras, twenty were found supporting Strophalosia, and sixty- 
seven valves of this genus were observed on these specimens. 

Mr. Charles Schuchert has called the writer’s attention to a 
specimen of Productus horridus Sow., on which are one 
mature and eight young individuals of Strophalosia Goldfuss: 
Miinster. The larval shells bear a very close resemblance’ to 
the specimens of S. A’cokwk here described, and in their early 
stages of growth both species are indistinguishable from each 
other. S. Goldfussi, however, develops spines on the dorsal 
valve at an early period, while none have yet been seen on 
specimens of S. Aeokuk. 
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Geological position.—In the Keokuk shales at Crawfords- 
ville, Indiana. Collected by Professor F. H. Bradley and Rev. 
D. A. Bassett. 


Yale University Museum, May 27th, 1890. 


~XPLANATION OF PLATE IX. 
LEPTENISCA CONCAVA, Hall, sp. 
FiGuRE 1.—Ventral valve, interior; showing cardinal area and teeth; cardinal 
muscular lamelle,; adductor impressions, a; vertical septum. 
Natural size. 
FIGURE 2.—Posterior view of dorsal cardinal process. x3. 
FIGURE 3.—The same; seen from above. x3. 
Figure 4.—Dorsal valve; side view in outline. x3, 
Figure 5.—Dorsal valve, interior: showing cardinal processes, dental sockets, 
adductor muscular scars, median ridge, and spiral impressions. 
Natural size. Lower Helderberg group, Clarksville, N. Y. 


STROPHALOSIA EXCAVATA, Geinitz. 


FigurE 6.—Dorsal side of internal mould; showing muscular scars, septum, and 
reniform impressions. Natural size. 

Figure 7.—Ventral view of another specimen, showing the adductor scars. 
Natural size. 

Figure 8.—Profile of same. Natural size. Permian, Poesneck, Germany. 


STROPHALOSIA GOLDFUSSI, Munster. 


FIGURE 9.—Internal mould of ventral valve: showing cardinal and adductor 
muscular scars, and vascular lines. Natural size. Permian, 
Trebnitz, Germany. 


STROPHALOSIA SCINTILLA, Beecher. 


Figure 10.—Specimen adhering to ventral valve of Productella pyxidata, Hall. 
Natural size. 

FiGuRE 11.—Specimen showing no spines; growing on Spirifer Marionensis, 
Shumard. x6. 

FIGURE 12.—Specimen showing four spines; on Productelia pyxidata, Hall. x 6. 

FiguRE 13,—Interior of ventral valve, on Syringothyris sp.; showing cardinal 
muscular sears, hinge area, teeth and six marginal spines. x 6. 
Cheteau limestone, Pike County, Missouri. 


STROPHALOSIA RADICANS, Winchell, sp. 


FiGuRE 14.—Interiors of two ventral valves; showing hinge-teeth and spines. 
x2. Specimens of Spirorbis became attached after death of 
Strophalosia. 

FIGURE 15.—Specimen preserving dorsal valve; showing cardinal wrinkles. x 2. 

“1GURE 16.—Interior of dorsal valve; showing adductor muscular scars, reniform 
impressions, cardinal process, and dental sockets. x 2. 

FiGURE 17.—Spine enlarged to 10 diameters. Hamilton group, Little Traverse 
Bay, Michigan. Specimens figured, growing on Acervularia 
Davidsoni, and H. 


STROPHALOSIA KEOKUK, Beecher. 


hIGURE 18.—Interior of imperfect veutral valve showing muscular scars, septum 
and numerous long slender marginal spines. x 2. 

FiGURE 19,—Small specimen preserving dorsal valve. x 2. 

FIGURE 20.—Profile of same. x 2. 


Am, Jour. Scr.—Tuirp Sertes, VoLt. XL, No. 237.—SeEpt., 1890. 
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FIGURE 21.—Cardinal view of ventral valve, from right side of specimen figure 
22. x2. 

Figure 22.—Interiors of two ventral valves. Left specimen shows septum and 
muscular sears. Center of right hand valve has been removed, 
exposing shell of Platyceras. x 2. 

FigurE 23.—Cardinal view of specimen, showing pedicle-sheath, dorsal callosity, 
hinge area and numerous spines. x 2. 

Figure 24.—Shell of Platyceras equilaterale, H., on tegmen of Ollucrinus tuberosus 
(nol represented) showing numerous attached specimens of this 
species in various conditions and stages of growth. Natural size, 
Keokuk group, Crawfordsville, Indiana. 


Art. XXXIV.— Notes on the Microscopic Structure of Oolite, 
with analyses; by Erwin H. Barsour and Josepu 
ToRREY, JR. 


WHILE making notes the past autumn and winter prepara- 
tory to a thorough study of the oolite of Iowa, several points 
were noted which seemed to the writers to be of sufficient 
interest to be presented here. Ordinary oolite occurs in this 
State in deposits of considerable extent, but it is not proposed 
at this time to do more than to describe the microscopic striic- 
tures and to give analyses of two forms. The following are 
analyses of two varieties of the Iowa river oolite: 


al, 
Oolite with concretionary structure. 
2°10 
3°20 


85°99 
8°52 


Oxide of aluminium -- 
Oxide of iron 

Calcium carbonate .- 
Magnesium carbonate. 


2. 

Oolite with brecciated granules. 
4°56 
3°40 

84°33 
7°50 


Oxide of aluminium ~~ ) 
Oxide of iron j 
Calcium carbonate 
Magnesium carbonate- 


Specific gravity ..-- 
9 


Figs. 1, 2.——Micro-sections of Iowa River Oolite; magnified 10 diameters. 


1. Showing coucretionary structure. 


2. Showing granular structure of spherules. 
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The kind shown in fig. 1 is the familiar concentric type, the 
other, shown in fig. 2, illustrates one with a sort of breeciated 
spherule, each being composed of a mosaic of exceedingly 
small fragments cemented together about a center. Though 
differing so widely under the microscope, these two are essen- 
tially alike, showing only slight external and chemical differ- 
ences. Other aspects of these and other specimens will be 
fully considered at another time. 

While examining these specimens, a siliceous oolite was 
received from eastern Pennsylvania, which merits description. 
Popularly the name oolite presupposes a calcareous rock, yet 
we have at hand several characteristic oolites which are not 
calcareous ; these include an iron-oxide form, a strictly siliceous 
kind, a silica-lime, and a lime-silica form. The last two seem to 
be transitional forms between the true lime or calcareous oolite 
on the one hand and the siliceous on the other. In the siliceous 
oolite the roe and matrix are so intimately united, both being 
nearly pure silica, that the conchoidal fractures, in the denser 
sorts, pass alike through spheres and cement, as if it were a 
homogeneous quartzite. In the more friable sorts the concre- 
tions pull away intact from the matrix, and present to the eye 
the familiar fish-roe appearance of oolite proper, for which it 
could easily be mistaken by a careless observer. A second 
glance, however, reveals certain superficial differences, in hard- 
ness, color, ete. In the siliceous oolite, the concretions—which 
are noticeably uniform in size and spherical in form—are con- 
siderably darker than the surrounding matrix, being almost 
black in some specimens. On the other hand, those in the 
true oolite are generally of a much lighter color than the cal- 
careous cement. A fractured surface of the siliceous variety 
exposes the component spherules in section, showing their 
concretionary structure—their concentric coats of alternately 
lighter and darker color, deposited around real or imaginary 
centers. In many, organic remains are the nuclei; in others, 
erystals or fragments of inorganic matter. 

A polished surface of this oolite slightly etched with hydro- 
fluoric acid shows to perfection these agatized bands; and a 
microscopic section brings them out to still greater advantage. 
In such a section, under a low power, it is interesting to notice 
the numerous rings of various widths and colors arranged 
around their respective centers, and to further observe how 
this concentric arrangement continues on into the matrix of 
the interstices not unlike the coast lines on a map. Often the 
interspaces are filled with aggregations of minute spherules 
(not visible to the eye), which also show concentric rings (see 
figs. 5 and 6). In several instances, lines of faults run through 
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the specimens, pulling the spherules apart, displacing and dis- 
torting them in an interesting manner. 

One of our most suggestive specimens of this oolite—an 
intermediate form between the lime and the siliceous varieties 
—shows two distinct bands, marked by a strong dividing line 
line (see fig. 4). 


Fig. 3.—Portion from which the micro-section of fig. 4 was cut, ata. Fie. 4.— 
Pennsylvania Oolite, Lso, Lime-Silica Oolite; Slo, Silica-Lime Oolite magnified ten 
diameters. 

Analysis of Lime-Silica Oolite (Lso). Analysis of Silica-Lime Oolite (Slo). 

Oxide of aluminium -- 1°42 Oxide of aluminium -. 1°50 
Oxide of iron Oxide of iron. 

Calcium carbonate -.- 88°71 Calcium carbonate -.. 16°84 

Magnesium carbonate. 8:09 Magnesium carbonate. 2°60 

—— Water 12°54 


100°92 
2°654 99° 
Specific gravity .... 


Specific gravity -- -- 8 


688 


One band is a lime-silica oolite, the other, a silica-lime oolite. 
The microscopic section of this piece shows the two bands 
plainly (see fig. 4). The lime-silica band is distinguished by 
spherules having a marked radiate structure. Crossing the 
dark dividing line of granules, we find the silica-lime band 
characterized by a lighter color, and by spherules having the 
concentric structure, interspersed with occasional radiate strag- 
glers. While there are indications of a different mode of 
formation, it seems probable that the siliceous oolite is derived 
from the calcareous by the replacement of lime particles by 
silica. 


4. 
— 
va 


Figs. 5 and 6,—Micro-sections of Siliceous Oolite from Pennsylvania, magnified 
10 diameters. 


The following is an analysis of the siliceous oolite : 


Siliceous Oolite. 


Oxide of iron 
Lime 


Specific gravity 


Single granule from Pennsylvania Single granule from the Iowa 
Siliceous Oolite. River Oolite. 


Iron ..............-.-. 0001 Iron trace 
- Calcium carbonate...... 97°44 

100°00 


99°98 


These interesting specimens of siliceous oolite were sent us 
by Mr. George R. Wieland of State College, Center Co., Pa. 
Two miles west of this place there are three or four square 
miles of light sandy soil, mostly uncleared, hence called the 
* Barrens,” where this oolite, associated with flint, occurs 
scattered about in the form of surface bowlders weighing as 
much as 400 pounds. The fact that these masses of siliceous 
oolite are stained with iron oxide, and that they occur in an 
isolated spot, may account for their having escaped more gen- 
eral notice hitherto. It is said to occur also about fifteen miles 
northwest of College Centre. 


Iowa College, Department of Geology and Chemistry, 
April 2, 1890. 
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SCIENTIFIC INTELLIGENCE. 
I. CHEMISTRY AND PHYSICS. 


1, On a new Element occurring in Tellurium, Antimony and 
Copper, belonging to Mendeléeff’s Eleventh Series.—In conse- 
quence of a coincidence which he has observed between certain 
of the lines in the ultra-violet spectra of tellurium, antimony and 
copper, GRUNWALD argues the existence of a common impurity in 
these three elements In his opinion, the substance in question 
was originally present only in the tellurium, and that in the pro- 
cess of reducing the other elements from their ores, a portion of 
it has been transferred to these metals. On multiplication by 
41 several of the above mentioned coincident lines are transformed 
into lines belonging to the primary element “6” in the spectrum 
of water. In accordance with the principle laid down some time 
ago by the author, this fact indicates that the impurity spoken of 
consists, to a large extent at least, of an element occurring in the 
eleventh horizontal line in Mendeléeff's tables. The character of 
the spectrum itself shows that it cannot be any one of the known 
elements in that series. Hence Griinwald believes it to be an un- 
known element in the telluriam group with an approximate 
atomic mass of 212, probably identical with the austrium of Brau- 
ner. In general properties, therefore, it is an element closely re- 
sembling tellurium and also antimony and hence will be difficult 
to separate from thesesmetals. On the assumption that copper is 
an alkali-metal of low melting point, the new element probably 
behaves in it as an electronegative constituent ; and hence copper 
is ordinarly found combined with this difficultly-fusible and non- 
metallic element.—J. Chem. Soc., lviii, 434, May, 1890. G. F. B. 

2. On the Chlorides of the Compound Ammoniums.—LeE BEL 
has observed a new kind of physical isomerism occurring in the 
compound ammoniums. Assuming that the atoms or radicals in a 
substituted ammonia are capable of movement about the central 
nitrogen atom, and do not have fixed and definite relative positions, 
the existence of two isomeric derivatives may be imagined with- 
out introducing the hypothesis that they have been formed in 
different ways, such as by the union of RCI with NR’, or of R’Cl 
with NRR’,. A remarkable group of cubic salts, formed from 
chlorides of the type NRR’,Cl, exists among the platinochlorides 
of the amines. To this group methyl]-tripropyl-ammonium platino- 
chloride and trimethyl-propyl-ammonium platinochloride belong, 
but the limit is passed by the trimethyl-isobutyl ammonium salt. 
As arule if a platinochloride does not differ from the cubic salts 
by more than a single methyl-group, its crystalline form will be 
so nearly a cube that very careful goniometric and optical exami- 
nation will be necessary to prove that it is not cubic. Trimethyl- 
isobutyl-ammonium platinochloride was first obtained in highly 
bi-refractive needles, distinctly not cubic; but on recrystallization 
octahedra were obtained, closely resembling regular octahedra 
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and permanent, i. e., not convertible into the prismatic form. 
On treating them with silver-oxide, neutralizing the filtrate with 
hydrochloric acid and evaporation, the hydrochloride was ob- 
tained partly in needles and partly in octahedra. Hence there 
are two hydrochiorides of this compound ammonium as there are 
two platinochlorides, the prismatic form of the hydrochloride 
being the more stable—C. &., ex, 144, 1890; J Chem. Soc., 
lvili, 475, May, 1890. G. F. B. 

3. On the production of Ozone and the formation of Nitrites 
in Combustion.—ILosvay has confirmed the observation of Leeds 
that no ozone is formed by the action of concentrated sulphuric 
acid upon potassium permanganate, the supposed reaction of 
ozone being due to chlorine contained as an impurity in the per- 
manganate, or ever in the absence of chlorine, to the direct 
action of the promanganic oxide in the form of a violet vapor. 
With four or five grams of promanganate, the action proceeded 
satisfactorily. But on attempting to use 20 grams, a strong de- 
tonation resulted, due no donbt to the decomposition of the an- 
hydride by the heat generated. Oxygen prepared by the action 
ot concentrated sulphuric acid on potassium dichromate also con- 
tains no ozone. 

The author has also explained the products of the combustion 
of coal gas under modified conditions. In one case the Bunsen 
flame was allowed to strike down, much air being mixed with the 
gas; in a second, carbon dioxide was admitted to the Bunsen 
flame; and in athird,a flame of air was obtained in the gas. 
The products of combustion were carried through a dilute solu- 
tion of sodium hydroxide and the presence of nitrous acid was 
detected in four or five minutes in the first and second cases, and 
in 25 or 30 minutes in the third. Oxygen and nitrogen dioxide 
were then mixed with the air burning in the illuminating gas. 
The flame was more brilliant and cyanogen was observed among 
the products of the combustion. Since ammonia had also been 
observed among the products of the combustion of air in coal 
gas, the author regards these facts as proving the affinity of 
nitrogen at high temperatures for hydrogen and carbon as well as 
oxygen. 

In other experiments the author observed the production of 
nitrites but not of ozone when air is passed over platinum heated 
to 200° to 300°. In the case of platinum gauze the action begins 
at 280° and continues up to 350°; but the property is lost after 
an hour and a half. With platinum black the action begins at 
180°, reaches a maximum at 250° and diminishes above 300°. 
After repeating the experiment three or four times, the power of 
effecting the combination is lost. With platinum sponge, the ac- 
tion begins at 250° and is strongest at 300°; at 350° it becomes 
tecble and in three or four hours disappears entirely. Since the 
activity of the platinum when lost is not regained by heating in 
hydrogen, the author concludes that the loss of its power is due 
to a change in its molecular structure, and not to a condensation 


| 
i 
/ 
f 


252 Scientific Intelligence. 


of nitrogen and oxygen on its surface. Moreover he has ob- 
served that nitrites are formed where air is passed over finely di- 
vided iron at about 200°; and that the resulting oxide when 
washed, yields these nitrites in appreciable quantity.— Bull. Soc, 
Chem. IIl, ii, 734, Dec., 1889. G. F. B 
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Clinton Group fossils with special reference to Collections 
Srom Indiana, Tennessee and Georgia; by A. F. Forrstr.— 
This report contains descriptions of a large number of species, 
many of them new, from localities in the States mentioned in the 
title, and comparisons with the distribution of the species in more 
eastern localities, with special reference to the condition at the 
time of the Cincinnati anticlinal axis. We have in it the first 
paleontological identification of the Clinton formation in Indiana 
on the west side of this axis. 

After the descriptions the author makes a comparison of the 
Clinton fossils with regard to their distribution and states the fol- 
lowing facts as to species absent from the anticlinal. These in- 
clude Leptocelia hemispherica, which is common east of the 
anticlinal from Anticosti to Tennessee and Alabama; S. obscura, 
from New York and Tennessee; Cornulites Clintoni, from New 
York to Alabama; Zilenus Joxus, from New York and doubt- 
fully Alabama, yet known from the Niagara of Indiana and Wis- 
consin; Ceraurus instgnis, from New York, and the Niagara of 
Wisconsin ; Homalonotus delphinocephalus, from New York and 
Pennsylvania, and the Niagara of Indiana; Dalmanites limulurus, 
from New York and Pennsylvania, and in the Niagara of Ohio; 
Calymene rostrata, from New York and Georgia, and the Niag- 
ara of Indiana as C. nasuta ; Atrypa reticularis, from Anticosti 
to Alabama, and the Niagara of Ohio, Indiana, Illinois and Wis- 
consin ; and so with several other species not found on the anti- 
clinal. In the remarks on these facts the author observes: 

“Two suggestions may be offered as to the peculiar distribution 
of these forms in the Clinton. The first is that the fossils in 
question favored certain localities in the sea possibly those nearer 
the shore, and that these shore conditions did not occur at the 
anticlinal until at a later period. The extreme variability of 
shore conditions, however, implied by the character of the rocks 
farther eastward and the probability that parts of the anticlinal 
showed more shore action during the Clinton than did at least 
Anticosti, leaves, however, scarcely any margin for such a suppo- 
sition. 

The second is that the species in question may have been mi- 
grating toward the west at the time in question after the close 
of the break of the paleontological record, between the Upper 
and Lower Silurian periods, and that they did not reach the anti- 
clinal until after the close of the Clinton period of that region. If 
this could be established by further observations it would be an 
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interesting point in paleontological research. But if they mi- 
grated, where did the forms come from originally? As far as may 
be determined from the character and thickness of the rock de- 
posits now remaining from that time, the land of the Clinton sea 
seems to have been nearest southeastern Pennsylvania, and thence 
to have curved around toward the Atlantic, both on the north 
and the south, perhaps more rapidly toward the north. This 
land, judging from the contributions it made to sedimentary 
strata, from the Clinton to the Upper Carboniferous periods must 
have had decidedly continental proportions. To our knowledge 
the sea deposits along the northwest of this paleozoic continent, at 
present represented in part at least by the deposits of Anticosti, 
was the only place showing comparatively no paleontological! 
break between the Lower Silurian and the Clinton rocks and very 
likely was one of the sources from which certain of the Clinton 
fossils of the anticlinal came. The distribution of such forms as 
Pleurotomaria var. occidens, Holopea obsoleta var. elevata and 
Spirifera rostellum make it probable that such continuous breed- 
ing places for species existed also along the southwestern side of 
the paleozoic continent. 

No doubt intermediate localities occurred of which we have no 
record and the position of which we cannot at present reconstruct. 
The very great range of many of the Clinton fossils, from Anti- 
costi and New York to Alabama, while at a short distance off the 
line toward the westward they are absent for a time, or even per- 
manently, make it probable that the species migrated north and 
south, comparatively freely in the shallower waters off the shore 
of the paleozoic continent, but that they found some physical ob- 
stacle in reaching the anticlinal. This obstacle was not land, 
since the well-borings of Ohio show that the Clinton is continuous 
between these two regions. Perhaps it was deep water which 
made the chances for migration over the short distance from the 
anticlinal to the Alleghany axis less satisfactory than the oppor- 
tunities for migration for hundreds of miles along the western 
border of the old paleozoic continent. 

That the anticlinal during the Clinton period was near land at 
least, seems probable from the occurrence of conglomerate in the 
southern exposures of the Clinton in Ohio. But what formations 
were then exposed, and where, seems not so certain. The pebbles 
from the Clinton of Ohio near Belfast in Highland county do not 
present recognizable remains in any of the specimens seen by us, 
nor is their lithological character such as to present positive evi- 
dence of any except their sedimentary origin. The cement bind- 
ing the pebbles together contains very fresh specimens of Cyclo- 
nema bilix and well-preserved specimens of the so-called corals 
mentioned by the Ohio Geological Survey, but which are chiefly 
species of branched forms of Ptilodictyw: Ptilodictya famelicus, 
Ptilodictya rudis, Stictopora similis, Phenopora fimbriata and 
Phenopora magna. Cyathophyllum celator var. Daytonensis 
was also found. Single specimens of Orthis biforata, with two 
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plications in the mesial sinus. Orthis elegantula and a Ryncho- 
nella resembling Jtynchonella acinus var. convexa were seen. All 
of the forms mentioned are common anticlinal Clinton forms. 

The finding of the fossil tree, Glyptodendron, in the marine 
Clinton of Ohio, if authentic, would be only suggestive of the 
proximity of land, and the fact of its isolated occurrence would 
make a considerable distance from this land more than probable. 
Yet even if the existence of shallow water at the anticlinal be 
conceded, the existence of deep waters off the shore, between the 
anticlinal and the paleozoic continent on the east, can scarcely be 
proved at present. Yet for the present we suggest this view asa 
theory, perhaps to be compelled to withdraw it even ourselves 
should the proof to the contrary arise. 

2. Presidential Address before the Geological Society of London, 
Feb., 1890.—Dr. BLanrorp discusses in his address the subject of 
the phenomena of ocean-basins. The arguments considered are 
(1) the supposed higher specific gravity of the carth’s crust 
beneath the ocean, as inferred from pendulum observations, and 
the further inference that these areas of greater density have 
been the same since the original consolidation of the earth; (2) 
the absence with few exceptions of stratified rocks from the lands 
over the oceans, and the fact that nearly all these lands are vol- 
canic; (3) the absence of deep-sea deposits in the rocks of conti- 
nental areas; (4) the agreement between the distribution of 
plant and animal-life and the present arrangement of land-areas. 
Dr. Blanford’s work in India, as Director of the Geological Sur- 
vey, has supplied him with facts that give great interest to the 
discussion of the fourth of the above arguments, and the interest 
is enhanced by the contrast in cotemporaneous life between 
Europe and America on the one hand and India, Australia and 
South Africa on the other. We cite a paragraph bearing on this 
part of the subject: 

“Tf, however, any geological evidence can be produced in favor 
of the view that the Indian Ocean, between India and South 
Africa, was bridged by land before either country was inhabited 
by placental, or perhaps by any, mammalia, it is, I think, clear 
that all the peculiar relationships of the Mascarene Islands would 
be satisfactorily explained. I think that the requisite geological 
evidence does exist: In the first place, attention must be called 
to the remarkable flora that extended from Australia to India 
and South Africa in Upper Paleozoic times. No doubt until 
very recently the principal European paleontologists refused to 
admit that this flora was Paleozoic, and even now the statement 
is occasionally made that the Carboniferous* flora of northern 
lands had a world-wide range. But the mass of evidence now 
available to show that the Newcastle flora of Australia and the 
Damuda Talchir flora of India are really Upper Paleozoic, despite 
the absence of European Palzozoic plants and the presence of 
what are, in Europe, Mesozoic types, is so clear that I feel sure 


* Dr. Blanford adds, in a note, that in the following remarks, Carboniferous 
must be understood to include Permian, 
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any geologist who will examine the question will be convinced of 
its truth. In Australia the facts have long been perfectly well 
known, but in India they have only recently been fully cleared 
up, chiefly by the progress of discovery in the Salt Range of the 
Punjab. In South Africa the evidence is less perfect, though some 
important additions to our knowledge have resulted from Dr. Feist- 
mantel’s examination of the fossil plants, the account of which 
he has been so good as to send to me. In this account, which 
reached me only two days since, the representation of the peculiar 
Damuda flora of India in South Africa is shown to be beyond 
question, and much more complete than has hitherto been sup- 
vosed, 

are Now this flora is so strongly contrasted with the Carboniferous 
flora of Europe that it is difficult to conceive that the countries 
in which the two grew can have been in connection, and the 
hypothesis of Gondwana-land, as it is termed by Suess,* a great 
continent including Australia, India and South Africa, seems 
more in accordance with facts than Mr. Wallace’s view that 
‘fragmentary evidence derived from such remote periods’ is 
‘utterly inconclusive.’+ For if each flora could be transported 
across the sea, why are no European Carboniferous plants found 
in the contemporaneous deposits of Gondwana-land and vice versa. 
Carboniferous plants of the European type are not confined to 
the northern hemisphere even, for they are found on the Zambesi 
in Africa and in Brazil. The accounts of their occurrence in 
Africa south of the Zambesi are as yet too indefinite for any clear 
idea of their relations to be formed, and it remains to be seen 
whether the Lepidodendron said to be found in Natal and the 
Transvaal is not Lower Carboniferous or Devonian, as _ in 
Australia.” 

Dr. Blanford does not mention the argument the writer has 
relied upon for evidence that continents were always continents 
and which he has presented in publications, including his Geology, 
for the past thirty-five years: That American geological history, 
that is, the progress in rock-formations and in mountain elevations 
through the successive periods, proves that there was through all 
a continued succession of continental conditions and changes, and 
thereby a uniform course of continental development. 4. D. D. 

3. Paleozoic Fishes of North America, by J. 8. Newserry. 
228 pp. 4to, with 53 plates. U. 8S. Geol. Survey, Washington, 
1889.—Prof. Newberry’s new volume, besides reviewing to some 
extent the discoveries in the Paleozoic fishes of North America, 
hitherto reported by himself and others, gives full descriptions of 
many new specimens and species, and the author’s final opinions 
on several debatable questions. ‘The Pteraspids, Palwaspis Amer- 
fcuna and P. bitruncata, discovered by Prof. Claypole in the 
upper member of the Onandaga Salt Group of Pennsylvania, are 
the only species of the Upper Silurian recognized as established. 
The earliest Devonian species are from the Oriskany sandstone of 


* Das Antlitz der Erde, Bad, i, p, 768. + Island Life, p. 398, note, 


| 
iA 
4 
q 
if 
| 
| 
| 
| 


256 Scientific Intelligence. 


Canada, north of Lake Erie, namely, spines of Macheracanthus 
and tuberculate plates probably of Macropetalichthys. With 
the Corniferous limestone, fishes begin to be well represented, 20 
species having been thus far made out from the remains found in 
it; and they include one, probably, three Cephalaspids, a Coccos- 
teus, and the earliest species of the remarkable genus Dinichthys 
of Newberry. 

Speaking of the fishes of the following Devonian strata to the 
top of the Portage, the author states that recent discoveries have 
made known a closer relationship between Europe and America 
in the early Vertebrate fauna than had been supposed to exist, 
Canada having afforded species of Pterichthys, Cheiroleps, Phan- 
eropleuron and Glyptolepis, and Germany, species of Dinichthys, 
Aspidichthys, Macropetalichthys and Macheracanthus. On the 
question of the relations of Pterichthys and Bothryolepis, he 
alludes to Prof. Cope’s reference of Pterichthys to the Tunicates, 
and adds that “ with abundant proofs of the relationship of Pter- 
ichthys to Bothriolepis, Aspidichthys, Holonema and the other 
Pterichthide, it is evident that they must be grouped together ; 
the ichthyic character of Pterichthys is settled by the preserva- 
tion in many instances of a tail covered with scales connected 
with the carapace.” 

From the “Cleveland Shale,” which is made Carboniferous, and 
the lower member of the Waverly, 28 species of fishes are enumer- 
ated (including 2 of Titanichthys and 6 of Dinichthys) ; from the 
Carboniferous limestone, 347; and from the Carboniferous of 
Linton, Ohio, 27 species. 

The plates illustrating this very valuable report bring out well 
the marvelous character of the early vertebrate fauna of America. 

4, Chert-beds of the Lower Silurian of Organic Origin.—Dr. 
Hinpe has examined the chert of beds in Lanarkshire and Pee- 
bleshire, Scotland, of the age of the Llandeilo-Caradoc series of 
Wales, and found it to consist, in the specimens examined, of 
Radiolarian shells, sponge-spicules being rare. The minute 
spherical bodies which make up the specimen were seen in some 
cases to consist of simple or concentric lattice-like shells, some 
with relatively long radial spines, precisely similar in character to 
the shells of recent and fossil Radiolaria. Dr. Hinde refers the 
species mostly to described genera. A number of them are fig- 
ured on a plate in the Annals and Magazine of Natural History 
for July. The chert of the Carboniferous formation, which Dr. 
Hinde has extensively examined, only in one case afforded him 
Radiolarians. The Upper Silurian rocks of Langenstriegis, in 
Saxony, has afforded Dr. Rothpletz a single species of Radio- 
larian. 

5. Fossils in the Taconic limestone belt at the west foot of the 
Taconic Range in Hilisdale, N. Y.—The town of Hillsdale is in 
the latitude of Great Barrington, and the limestones of the two 
regions are on opposite sides of the Taconic Range synclinal. 
Prof. Wm. B. Dwicur has recently examined a specimen of the 
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metamorphic limestone of Hillsdale, from among my collections 
in the region, and finds, on slicing it, besides indistinct impres- 
sions of shells, a small Gasteropod, probably a Maclurea related 
to M. crenulata, though in some respects different from that 
species. It appears to indicate that the beds are Calciferous. 
The Millerton fossils, already described by Prof. Dwight, are in 
the same limestone belt, but nearly twenty miles farther south, 
Hillsdale being situated over the northern end of the belt. 
J.D. D. 

6. Revision of the Genus Araucarioxylon of Kraus, with 
compiled descriptions and partial synonymy of the species ; by 
F. H. Kynowtron. Proc. U. 8S. Nat. Mus., vol. xii, 1889, pp. 
601-617. Also separate, No. 784, Washington, 1890.—Professor 
Knowlton has done a useful service in clearing up this knotty 
subject, which is much broader than the title indicates, since it 
includes the eleven species of Cordaites founded on internal struc- 
ture, and twenty-six species of Dadoxylon, all of which are Paleo- 
zoic, but are shown to possess the araucarian type of structure 
and therefore to have probably been the direct ancestors of the 
thirteen species of Araucaricxylon from the Mesozoic and Ceno- 
zoic. The one Tertiary species of this last genus (A. Deringii 
Conwentz) is of special interest as coming from South America 
where the genus Araucaria is native, thus seeming to complete 
the connection of a type of plants that began in the Silurian and 
still persists. Of Araucarioxylon Virginianum (p. 615) it should 
be said that the apparent anomaly of finding a species of that 
genus in the Potomac formation, characterized by the sequoian 
type Cupressinoxylon, has recently been cleared up by the dis- 
covery that the fossil wood found at Taylorsville, Virginia, occurs 
in a modern deposit (probably the Appomattox formation) imme- 
diately overlying the Older Mesozoic or Triassic (Rhetic or Keu- 
per) from which its materials are taken, and to which the fossil 
wood rightly belongs. L, F. W. 

7. Ueber det Reste eines Brotfruchtbaums, Artocarpus Dick- 
soni n. sp., aus den Cenomanen Kreideablagerungen Gréinlands ; 
von A. G. Narnorst. Kongl. Svenska Vetenskaps-Akademiens 
Handlingar, Bd. xxiv, pp. 1-10, 4°, pl. i. Separate, Stockholm, 
1890.—The large-lobed leaf figured here is believed by the author 
to represent an Artocarpus of the type of the bread-fruit tree, A 
incisa, but the details of nervation are wanting. The fruits asso- 
ciated with it, as well as that from Oeningen which Heer called 
A. Oeningensis, and of which Nathorst here gives a new figure, 
appear without doubt to belong to the fig family, and if they are 
not small bread-fruits they are probably true figs. There is no 
present objection to regarding this leaf as that of Ficus. Nathorst 
shows that it resembles several that have been found in American 
deposits and referred to Aralia, Myrica, etc., and Lesquereux in a 
work not yet published, figured similar ones from the Dakota 
group under the names Liriodendron, Sterculia, ete. is Ws 

8. Tertidre Pflanzen der Insel Neusibirien ; von J. Scumat- 
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xxxvii, No. 5, 1890, pp. 22, pl. 2, 4to.—This paper forms the 
second part of the series devoted to the scientific results of the 
expedition sent out in 1885 and 1886 by the Imperial Academy 
to explore Janaland and the New Siberian Islands, and contains 
an introduction by Baron E. von Toll, who collected the fossil 
plants on the Island of New Siberia which are here described by 
Schmalhausen. They consist largely of well known Arctic Ter- 
tiary forms, but contain several new species, including two of 
fossil coniferous wood. There is no indication that this flora rep- 
resents an age greatly different from that of the Tertiary plant- 
beds of the mainland of Siberia (Tschirimyi on the Lena, Simon- 
owa, Atschinsk, Bureja, etc.) or of the Island of Sachalin. 
L. F. W. 

9. La Flora dei Tufi del Monte Somma; by Luie1 Mescut- 
NELLI. Rend. R. Accad. Sci. Fis. e Mat. of Naples, April, 1890, 
4to. Separate, pp. 8.—Dr. Meschinelli enumerates some twenty 
species of leaf-prints preserved in the Geological Museum of the 
University of Naples that have been collected in the tufas of 
Monte Somma on the north flank of Mount Vesuvius. Most of 
them he is able to identify with living species still found in Italy. 
They are supposed to have been buried by the lavas prior to the 
historic period. L. F. W. 

10. Remarks on some Fossil Remains considered as peculiar 
kinds of Marine Plants; by Leo Lxesqurereux. Proc. Nat. 
Mus., vol. xiii, 1890, No. 792, pp. 5-12, pl. i—This paper was 
Professor Lesquereun’s last contribution to paleobotany, and de- 
scribes certain very peculiar organisms collected by the Rev. H. 
Herzer in the Upper Helderberg limestone at Sandusky and in 
the Portage group on Lake Erie near Cleveland, Ohio. He gave 
to these objects the names Halymenites Herzeri, Cylindrites stri- 
atus, and Physophycus bilobatus, all of which are figured. They 
will form new material for discussion by those who are interested 
in the problematical organisms of the ancient seas. L. F. W. 

11. Brief notices of some recently described minerals.—AROMITE. 
In a paper upon some of the minerals of Atacama, Dr. Darapsky 
gives the name aromite to a magnesia-alum having the composi- 
tion 6MgSO,. Al,(SO,),.54H,O. It occurs with other sulphates 
at Copiapo, and forms fibrous masses of a yellowish color ; also 
obtained from the Pampa de Aroma in the northern part of 
Tarapaca. The name Rusrirt is also used for a mineral having 
the composition Fe,O,.2SO,.3H,O, and occurring near the Rio 
Loa in indistinct crystals of a deep red color.—Jahrb. Min., i, 49, 
1890. 

Tamaruaite.—Another article upon the Tarapaca sulphates by 
Dr. Schulze gives a general account of the method of occurrence 
and association and a detailed description of a number of species. 
One of these is tamarugite ; this occurs in massive forms, color- 
less, and with a radiated structure; hardness = 2; specific grav- 
ity = 2°03. Its composition is expressed by the formula Na,SO,. 
Al,(SO,),+12H,0, differing from ordinary soda-alum in the small 
amount of water.— Verh. deutsch. Ver., Santiago, vol. ii, 1889. 
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QUETENITE, GorpDAITE.—In a paper upon the various ferric 
sulphates from Chili, to which attention has been directed re- 
peatedly of late, Frenzel, besides notes on other species, describes 
two new ones. Quetenite occurs at the Salvador mine in Quetena, 
west of Calama. It is massive, of a reddish-brown color, hard- 
ness =3, specific gravity =2°08-2'14. An analysis gave: 

SO; 37°37 Fe,0, 22°79 MgO 5-92 H,0 34:01=100 


For this the formula MgSO,, Fe,S,0,+13H,O is calculated. 
Gordaite occurs with sideronatrite and is related to it in compo- 
sition. It is found in indistinct crystals, perhaps triclinic, and in 
small foliated masses with fibrous structure. It is colorless to 
white or light gray, luster vitreous, hardness =2°5 to 3. 
Specific gravity =2°61. An analysis gave: 
SO; 50°85 19°42 Na,O 22:36 H,O 7:33=99°96 


The formula is 3Na,SO,, Fe,S,O, +3H,0, which brings it near the 
ferronatrite of Mackintosh.— Min. Petr. Mitth., xi, 214-223. 

Lussatire.—A crystalline form of silica described by Mallard 
as forming an envelope over colorless quartz crystals in the bitu- 
men deposit at Lussat near Pont-du-Chateau. It has a fibrous or 
fibrous-lamellar structure, the fibers being perpendicular to the 
surface of the crystal. They are doubly-refracting in the direc- 
tion of their length and have the opposite optical character (+-) to 
chalcedony. The specific gravity is 2°04 and the mean index of 
refraction for D 1:446, in both points approximating to the char- 
acter of opal. Chemically, it consists of pure silica for the most 
part, but in part mixed also with amorphous silica or common 
opal. Its occurrence at a number of localities, associated with 
opal is noted.—C. R., vol. ex, 245, Feb. 3, 1890. 

12. On the supposed occurrence of Phenacite in Maine—a cor- 
rection ; by W.S. YEatEs (communicated).—In the April number 
of this Journal, I announced that I had identified phenacite from 
Hebron, Maine; and that, among other planes, I had observed 
the basal plane, O. This announcement was based upon a pre- 
liminary examination, the angle between the adjoining planes of 
a pyramid, 156° 46’}, being practically the same as that between 
%2 and 2-2 of phenacite, viz: 156° 44’. The apparent infusi- 
bility of the mineral, when first examined, coupled with the strik- 
ing resemblance of the crystal to phenacite in habit, served further 
to mislead. A more careful examination, recently made by me, 
disclosed the fact that the mineral was not phenacite; and a 
quantitative analysis, by Mr. L. G. Eakins of the U.S. Geological 
Survey, has proved it to be apatite. The plane, which was at 
first taken for 3-2 of phenacite, is the pyramid 4. The unusual 
flat habit of these apatite crystals is well worthy of note. 

U. S. National Museum, Aug. 7th, 1890. 

13. Tableaux des Minéraux des Roches, resumé de leurs pro- 
priétes optiques, cristallographiques et chimiques par A, Micurt- 
et A. Laoroix. Paris, 1889. (Baudry et Cie.)—These 
tables. form a useful supplement to the well known work of the 
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same authors recently published (this Journal, xxxvii, 414), giv- 
ing the data therein contained in convenient tabular form. The 
active investigations of the authors have served to fill out and 
complete to a remarkable extent our knowledge of the optical 
constants of many important species. 

14, Index der Krystallformen der Mineralien, von Dr. Victor 
Go.pscuM1DT, vol. ii, pp. 335-546, Berlin, 1890 (Julius Springer). 
—The Nos. 6 and 7 now published, of Goldschmidt’s great work, 
include the species from Magnesite to Pyroxene, completing the 
second volume. The completion of the third volume and thus 
of the entire work is promised before the close of 1890. 

15. Report of the Royal Commission on the mineral resources 
of Ontario, and measures for their development. 566 pp. 8vo. 
Toronto, 1890 (Warwick & Sons).—This volume contains the 
report of the Commissioners appointed to enquire into and report 
upon the mineral resources of the Province of Ontario and upon 
measures for their development. The Commissioners are J. 
Charlton, Chairman, Robert Bell, Wm. Coe, Wm. H. Merrill, 
Archibald Blue, Secretary. The report gives a sketch of the 
geology of the Province with special reference to economic min- 
erals, with notes on mines, locations and works visited; also a 
statement of the influence of commercial conditions upon mining 
industry, mining laws and regulations, on the smelting of ores in 
Ontario, ete. 


MiscetLANEous SCIENTIFIC INTELLIGENCE. 


1. Report of the U. 8. Coast and Geodetic Survey for 1887. 
514 pp. 8vo, with 42 maps and sections.—This Report contains 
among its appendices, the following reports: H. Mrrcwe t, on the 
movements of the sands at the eastern entrance of Vineyard 
Sound; C. A. Scuorr, Fluctuations in the level of Lake Cham- 
plain; Lieut. J. E. Prttssury, Gulf Stream Currents along the 
Florida Straits; C. A. Scnort, Magnetic work of the Greeley 
Arctic Expedition; H. Mircne tz, on the results of the Physical 
Survey of New York Harbor; also a General Index to the pro- 
gress sketches, illustrations, maps and charts, in the Annual Re- 
ports of the Survey from 1844 to 1885, and a Bibliography of 
Geodesy. The following facts are here cited : 

Lake Champlain.—The greatest depth of Lake Champlain 
is 402 feet, “and consequently parts of the bottom of this lake 
descend 300 feet below the level of the Atlantic Ocean.” The 
lake is highest in May when it is 2°18 feet above the mean, and 
lowest in September when it is 0°96 feet below it; it is above the 
mean also in the months of March, April and June. 

The Gulf Stream.—On a transverse section of the Stream 
between Cuba and Yucatan (“section DD”) where the depth of 
water at middle is over 1100 fathoms, the line of maximum veloc- 
ity is situated about 5 miles east of the 100-fathom curve on the 
Yucatan Bank, and the zero velocity is at or near the bottom; 
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and the zero to the eastward is at approximately the same depth, 
300 fathoms. 

On the transverse section between Havana (Cuba) and the Re- 
becca Shoal, of the Florida reef, just east of the Tortugas (section 
CC), the curve of zero-velocity two-thirds of the way across to 
Cuba, at station 4, has a depth of more than 750 fathoms; at 
stations 2 and 3 (on the Florida side of station 4), 200 and 389 
nearly, and at 5, on the Cuba side, only 220. , 

The report states that the approximate volume of water flowing 
through the section DD is 110 billion tons per hour; through the 
section CC 103 billion tons, and the section A, which is that be- 
tween the Fowey Rocks, Florida, and the Bahamas, 95 billion 
tons. It is added, “The evaporation from the Gulf of Mexico 
and the eddy current would account for the excess at section DD, 
At section CC, in the calculation, the directions have been taken 
as flowing east, and this, of course, gives too great an amount; 
the excess would probably be accounted for by this difference 
and the eddy, leaving the volume actually flowing east equal to 
that found at section A.” 

Sections A and DD are alike in their northward flow, in the 
general contour of the bottom, in the depth at which the current 
reaches a zero velocity where it is not influenced by shoals (it 
being 300 to 350 fathoms in each), and in having the axis of 
velocity situated on the slope of the bank on the west side of the 
Stream. The maximum velocity in section A is 5:25 knots per 
hour, in section DD, 6°25 knots; the first was the monthly maxi- 
mum without the effect of inertia, the last the monthly maximum 
combined with the inertia of the stream. The idea of Lieut. 
Maury that the middle of the stream is somewhat elevated re- 
ceives support, if by middle the axis is understood, from the fact 
that current bottles thrown overboard west of the axis invariably 
bring up on the Florida Coast, and those east of it are never 
heard from, they going into the broad Atlantic. 

The American Magnetic Pole.—The Report of Mr. Scuorr 
on the Magnetic Work of the Greeley Expedition closes with the 
following words: “In close connection with the scheme of physi- 
cal researches undertaken by the International Arctic Committee, 
the desirability of a new determination of the American pole of 
dip does not appear to have been urged. * * * From the 
time of Hansteen, early in this century, to the present time, efforts 
have been made to trace out the supposed motion of the intersec- 
tion of the so-called magnetic axis with the surface. While some 
physicists hold it to be fixed in position, others believe it to have 
a slow secular motion of limited extent, and still others would 
give to it a rapid motion with a path which would carry it clear 
round the geographical pole. The time has certainly arrived 
when in this matter facts should take the place of speculation. 
The writer has the assurance of the willingness of three distin- 
guished American Arctic explorers to undertake this task; the 
one thing lacking is the necessary funds to sustain the explorer, 

Am, Jour. Series, Vou. XL, No. 237.—Sepr., 1890. 
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say for two years. Here surely is a fine field open in which to 
gain well-merited distinction.” 

2. Aid to Astronomical Research.—Miss C. W. Bruce has 
offered the sum of six thousand dollars ($6,000) during the pres- 
ent year in aid of astronomical research. No restriction will be 
made likely to limit the usefulness of this gift. In the hope of 
making it of the greatest benefit to science, the entire sum will be 
divided, and in general the amount devoted to a single object will 
not exceed five hundred dollars ($500). Precedence will be given 
to institutions and individuals whose work is already known 
through their publications, also to those cases which cannot other- 
wise be provided for or where additional sums can be procured if 
a part of the cost is furnished. Applications are invited from 
astronomers of all countries, and should be made to the under- 
signed before October 1, 1890, giving complete information re- 
garding the desired objects. Applications not acted on favor- 
ably will be regarded as confidential. The unrestricted character 
of this gift should insure many important results to science, if 
judiciously expended. In that case it is hoped that others will 
be encouraged to follow this example, and that eventually it may 
lead to securing the needed means for any astronomer who could 
So use it as to make a real advance in astronomical science. Any 
suggestions regarding the best way of fulfilling the objects of this 
circular will be gratefully received. 

Harvard College Observatory, Epwarp C. PickErRING. 

Cambridge, Mass., U. 58. A., July 15, 1890. 

3. Construction of buildings in Earthquake countries.—V ol- 
ume xiv of the Transactions of the Seismological Society of Japan 
(1889) consists of a discussion by Joun Mitne of the subject of 
suitable buildings for earthquake countries. It describes disasters 
and the best ways of avoiding them in constructions, and illus- 
trates the subject with plans and views. 

4, A Handbook of Engine and Boiler Trials and the Indi- 
cator and Prony Brake. Yor engineers and technical schools; 
by R. H. Tuurstron. 514 pp. 8vo. New York, 1890 (John 
Wiley & Sons).—The author has given us here a standard work 
of reference in a department of great practical importance in 
civil engineering, and has thus filled a place not occupied before. 
The instructions given for the application of the trials are practi- 
cal and clearly stated, and the methods to be used are described 
with precision and conciseness, and the engineer will find this 
fresh and accurate handbook of great value to him. 

5. The Science of Metrology ; or Natural Weights and Meas- 
ures. <A challenge to the Metric System; by the Hon. E. Nort. 
83 pp. London, 1889 (Edward Stanford).—In this little book 
the author has attempted to show that “by a little amending the 
existing English measures can be evolved into a system scientif- 
ically as well as practically superior to the Metric.” 

Gesammelte mathematische Abhandlungen von H, A. Schwarz. Vol. i, 338 
pp., with 4 plates; vol. ii, 370 pp. Large 8vo. Berlin, 1890 (Julius Springer). 
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Minerals, Scientific and Medical Books. 


REMOVED TO 4116 ELM AVENUE, 


Philadelphia, Pa. 
A. FOOTH, M.D. 


The steady increase of the business in books and minerals has compelled the 
removal of the stock of over 300 tons to a much more commodious building. At 
1116 Elm avenue, opposite Fairmount Park, and not far from Memorial and Hor- 
ticultural Halls, there are over 8000 feet of floor space above the basement. 
All interested are invited to call and see the largest and best stock of Minerals, 
Scientific and Medical Books iu the world. 


NEW ARRIVALS OF MINERALS, 


Prof. Foote’s Exhibit and store in Paris in 1889, gave him almost unequaled 
facilities for making exchanges, and he also visited various mineral localities of 
Europe and Africa. 

The following are a few of the species that he personally collected: 

Greece, Laurionite—A well crystallized oxychloride of lead, by the action of 
sea water on the rich old Slag, now exhausted, groups of good crystals. 50c. to $5. 

Serpierite.—A blue sulphate of copper and zine, found only at ZLauwrium, and 
now apparently exhausted, good crystal groups. 25c. to $5. 

Adamite.—Arsenate of zine of various colors, crystal groups. 5c. to $3. 

Smithsonite—Some deep blue, 10c. to $10. Also Scorodite, Aurichalcite, Phar- 
macosiderite, ete. 

From Africa, Nadorite antimonio-chlorite of lead, crystal groups. 10c. to $3.50. 

Senarmontite.—Antimony oxide in fine octohedrons, some in the gangue, 5c. to 
$5. Valentinite fibrous antimony oxide. 5c. to $2. 

From Sicily, Melanophiogite. A curious cubic form of silicie and sulphuric 
acid found only at one mine, crystal groups. 10c. to $3. 

Sulphur in the finest specimens ever seen, groups, 25c. to $50; single crystals, 
5c. to $5. 

Vesuvian Minerals were purchased on the spot and include the typical things 
such as Vesuvianite, Tenorite, Leucite, etc., at exceedingly low prices, 10c. to $2; 
also choice rare things like Magnesioferrite. 

Elba Minerals, Hematites.—In fine crystals and groups, some iridescent, 1c. 
to $10. 

Pyrites.—Magnificent crystals, 10c. to $2. Many choice ENGLISH MINERALS 
were bought at the localities. 

Send for catalogue giving full lists and prices, 100 pp. sent free to all customers 
or to those requesting it on headed paper, to others on receipt of 5c. Heavy 
paper 160c., bound in cloth 25c. 

The largest stock of Scientific and Medical books in the world. Send for 
Catalogues free, or on heavy paper 5c. Please specify the branch of science in 
which you are interested. 

The following are a few of the many valuable books bought within the past 
year and now offered for sale. American Journal of Science and Arts, 127 
volumes, mostly bound (complete sets are very rare), $275. Elliot, Monograph of 
Tetraoninee, or Family of the Grouse, 27 col. plates, 4to, 1865, $70; Cuvier, Les 
Ossemeus Fossiles, 7 vols., 278 plates, 4to, calf, 1825, $25; Pfeiffer, Novitates 
Conchologiew, 5 vols., 159 col. plates, 1858 to 1879, $50; Tryon, American 
Marine Conchology, 44 col. plates, hf. mo., 1875, $15; Morris, History of British 
Birds, 6 vol., 358 col. plates, 1856, $15; Forbes and Hanley, History of British 
Mollusca, 4 vols., 203 col. plates, 1853, $20; Yarrell, History of British Fishes, 
2 vol., 1836, orig. ed., $12.50; Chenu, Illustrations Conchyliologiques, 453 pls., 
over 8,000 hand colored figures, folio, 1858, $100. 
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REPORTS OF THE GEOLOGICAL SURVEY OF ARKANSAS. 
JOHN C. BRANNER, STATE GEOLOGIST. 

An act of the legislature of Arkansas directs that the reports of the State 
Geological Survey shall be sold by the Secretary of State at the cost of printing 
and binding. The Reports issued, and their prices by mail are as follows: 

ANNUAL REPORT FOR 1888. 


Vout. I. On the gold and silver mines, and briefly on nickel, antimony, manga- 
nese and iron in western central Arkansas. Price $1.00. 
Vou. II. On the general mesozoic geology, chalk, greensands, gypsum, salines, 
timber, and soils of southwestern Arkansas. Price $1.00. 
Vou. III, On the coal of the state, its distribution, thickness, characteristics, 
analyses and calorific tests. Price 75 cents. 
Other volumes will soon be issued. 


Address, Hon. B. CHISM, Secretary of State, Little Rock, Ark. 


No, 6 Murray Street, New York, 


Manufacturers of Balances and Weights of Precision for Chem- 


; ists, Assayers, Jewelers, Druggists, and in general for every use 
q where accuracy is required. 
PUBLICATIONS OF THE 
JOHNS HOPKINS UNIVERSITY. 
BALTIMORE. 

I. American Journal of Mathematics. S. Newcoms, Editor, and T. Crate, 
Associate Editor. Quarterly. 4to. Volume XII in progress. $5 per 
volume. 

II, American Chemical Journal.—I. REMSEN, Editor. 8 Nos. yearly. 8vo. 
Volume XI in progress. $4 per volume. 

Ill. American Journal of Philology.—B. L. GILDERSLEEVE, Editor. Quar- 
terly. 8vo. Volume X in progress. $3 per volume. 

IV. Studies from the Biological Laboratory.—Including the Chesapeake 
Zodlogical Laboratory. H. N. Martin, Editor, and W. K. Brooks, Asso- 
z ciate Editor. 8vo. Volume IV in progress. $5 per volume. 

V. Studies in Historical and Political Science.—H. B. Apams, Editor. 
Monthly. 8vo. Volume VII in progress. $3 per volume. 

VI. Johns Hopkins University Circulars.—Containing reports of scientific 
and literary work in progress in Baltimore. 4to. Vol. IX in progress. 
$1 per year. 

VII, Annual Report.—Presented by the President to the Board of Trustees, 
reviewing the operations of the University during the past academic year. 

VI. Annual Register.—Giving the list of officers and students, and stating 
the regulations, etc., of the University. Published at the close of the Aca- 
demic year. 

} . ROWLAND’S PHOTOGRAPH OF THE NORMAL SOLAR SPECTRUM. New edition now 
ready. $20 for set of ten plates, mounted. 


OBSERVATIONS ON THE EMBRYOLOGY OF INSECTS AND ARACHNIDS. By Adam 
T. Bruce. 46 pp. and 7 plates. $3.00, cloth. _ 

SELECTED MORPHOLOGICAL MonoGrRaPus. W. K. Brooks, Editor. Vol. I. 370 
pp. and 51 plates. 4to. $7.50, cloth. 

THE DEVELOPMENT AND PROPAGATION OF THE OYSTER IN MARYLAND. By W. 
K. Brooks. 193 pp. 4to; 13 plates and 3 maps. $5.00, cloth. 

ON THE — FQUIVALENT OF Heat. By H. A. Rowland. 127 pp. 
8vo. $1.50. 


A full list of publications will be sent on application. 
Communications in respect to exchanges and remittances may be 

Johns Hopkins University (Publication Agency), Baltimore, 
aryland. 
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Art. XXII.—Rocky Mountain Protaxis and the Post-Creta- 
ceous Mountrin-making along its course; by J. D. Dana 
XXILI1.—The Magneto-optical Generation of ; by 
XXIV.—Contributions to Mineralogy, No. 49; “by F. A. 
G :ntH, with Crystallographic Notes, by S. L. Penrretp 
XXV.—C haleopyrite crystals from the French Creek Tron 
Mines, “‘t. Peter, Chester Co., Pa.; by 8S. L. Penrreip- 

XXVIL—Koninckina and related Genera; by Cuartes E. 
Brecuer. (With Plate 

XXVII.—The effect of pressure on the electrical conductivity 
of liquids; by C. Barus 

XXVIIL—Notice of two new Iron Meteorites from Hamilton _ 
Co., Texas, and Puquios, Chili, 8. A.; by Epwin E. 

XXIX.—The Cietaceous of Manitoba; by J. B. Tyrrety 

XXX.—On Morder ‘te; by Louis V. 

XXX1.—Gevlogy of Mon Louis Island, Mobile Bay; i 
Daniet W. JR. 

XXXIT—On Lepteuisca, a new geuus of Brachiopod from 
the Lower H derbe.g group; by Cuar.es E. BEEcuER. 

XXXII. .—North American Spce’es of Stropbalosia; by 


E. Bercuer. (With Plate IX) 
XXXIV.—Notes on the Microscopic Structure of Oolite, with 
analyses; by Erwin H. Barsour and JosEpu ToRREY, 
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